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ABSTRACT
Opioid-related deaths have increased rapidly over the last couple of decades due to the
overprescribing of prescription opioids and the availability of illicit drugs from family members,
friends, or street dealers. To address this crisis, this research will attempt to identify how health
literacy levels affect knowledge, attitudes, and behaviors. Hence, this study is informed by the
Knowledge-Attitude-Behavior (KAB) Model. The KAB model is used to determine the influence
of knowledge and attitudes on behaviors, which includes prescription drugs, illicit drugs, and
fentanyl. This dissertation aims to explore the relationships between health literacy, knowledge,
attitude, and behavior for opioids (prescription and illicit). This study will also explore how these
relationships differ by socioeconomic status and demographics. This study used a survey
methodology to engage college students from a southeastern university as the participants of this
study. The findings of this study show there is an association between health literacy and the
KAB model. Additionally, there is an association between the components of the model and
gender, ethnicity, and lifetime behavior, which supports what is found in the literature. The
results from this study will be useful for opioid researchers and public health organizations so
opioid-related information is disseminated in a plain language format to the public. The
dissemination of information is significant because it will guide the opioid knowledge of college
students and can essentially influence their behavior.

Keywords: Knowledge-Attitude-Behavior (KAB) Model, opioid use, health literacy, college
students
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CHAPTER ONE: INTRODUCTION
Background
Opioids include illicit drugs such as heroin, prescription drugs like oxycodone, as well as
synthetic opioids such as fentanyl (National Institute on Drug Abuse, 2019b). These opioids
interact with receptors in the body and brain, which results in pain relief (National Institute on
Drug Abuse, 2019b). When used as instructed and for a short period, these drugs are relatively
safe (National Institute on Drug Abuse, 2019b). In fact, pharmaceutical companies ensured the
safety of these drugs in the late 1990s, which led to an increase in prescriptions from physicians
(U.S. Department of Health and Human Services, 2019). In 2018, pharmacies in the United
States filled 168 million prescriptions for opioid pain relievers (Center for Disease Control and
Prevention, 2020a). Unfortunately, these prescription opioids are being misused to achieve more
pain relief or the feeling of euphoria that is commonly associated with these drugs. This is a
major concern since misuse and prolonged use are associated with opioid use disorder (OUD),
overdose, and even death (National Institute on Drug Abuse, 2019b; U.S. Department of Health
and Human Services, 2019).
In 2018, about 70,000 people died from overdoses (Bach & Hartung, 2019). Of those
under the age of 24 years old, almost 3,700 people died from overdoses (Kaiser Family
Foundation, 2021). In fact, accidental poisonings have passed the occurrences of car accidents as
the most cited cause for accidental deaths in individuals aged 25-64 years old (Dunn et al.,
2016). Of these reported accidental poisonings, approximately 60% were attributed to opioids
(Dunn et al., 2016). According to the National Survey on Drug Use and Health, college students
(aged 18-24 years old) reported the highest past year use of opioids when compared to other age

groups (Welsh, Shentu, & Sarvey, 2019). Another study reported the specific prevalence of use
among college students. Specifically, the prevalence of any illicit drug use among college
students was 46% in 2019 while the prevalence of any illicit drug use except marijuana use was
17% among this group (Schulenberg et al., 2020). In 2019, Oxycontin was used by 2.6% of
college students while cocaine was used by 5.6% of college students (Schulenberg et al., 2020).
The use of these substances can result in negative health effects and even end in overdose.
Therefore, the misuse of prescription opioids and general use of illicit drugs should be explored
further among this group.
In addition to the prevalence of misuse, this study will consider the risk factors and
demographics that are most often associated with misuse among college students. Studies have
found that students who are white, male, live off-campus, members of a sorority or fraternity,
and have a low grade point average (GPA) are more likely to misuse prescription opioids than
their counterparts (Iloabuchi, Aboaziza, Zhao, Thornton, & Dwibedi, 2021; Welsh et al., 2019).
Therefore, risk factors such as race, gender, living arrangement, as well as other demographics
will be considered in this study. This information will help guide the implications for those in
public health and education who want to work to address the increasing misuse of prescription
opioids on college campuses.
To mitigate problems associated with misuse, drugs such as naloxone (Narcan) have
gained prominence to reduce death by overdose. When administered immediately, naloxone can
reverse an overdose and revive the victim (National Institute on Drug Abuse, 2019b).
Additionally, medication-assisted treatment (MAT) options such as methadone, buprenorphine,
and naltrexone are available to treat opioid use disorders (National Institute on Drug Abuse,
2019b; Substance Abuse and Mental Health Services Administration, 2019). These treatment
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options have become important when discussing the opioid crisis and understanding the benefits
of reducing OUD as well as overdose. Unfortunately, the use of treatment is the lowest among
college-aged individuals when compared to older adults (Welsh et al., 2019). There are several
reasons for the hesitation to seek treatment; however, the stigmas associated with MAT may be
the most common reason.
As we examine the opioid crisis for this population of college students, it is important to
analyze the role of health literacy levels and its relationship to misuse in this group. Studies show
that health literacy, or the ability to understand health information, may influence an individual's
ability to read prescription dosing information correctly or the individual's ability to understand
the potential risks associated with misusing their prescription opioids (Wallace, Wexler, Miser,
McDougle, & Haddox, 2013). More specifically, those with low or limited health literacy may
experience difficulty understanding complex health terminology and instructions (Wallace et al.,
2013). The use of complex language may lead to misuse of prescription opioids that could result
in overdose. Additionally, the general opioid knowledge level of an individual is associated with
their personal decision to either use or not use prescription opioids for non-medical reasons. This
shows there is value in addressing general myths surrounding opioids. Therefore, it is important
to understand how health literacy and general opioid knowledge may affect behavior. This study
will examine this relationship with the use of the knowledge-attitude-behavior model, which
posits that knowledge affects attitude, which in turn influences an individual's behavior.
With this model as the framework for this study, the research will also focus on the
attitude and perceptions of college students as it relates to opioid use. The findings from one
study found that college students overestimated the number of students on their campus who
were misusing prescription opioids and marijuana (Borsuk & Juhnke, 2015). This overestimating
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could result in the misconception that misusing prescription opioids is a social norm in their
environment, which could, in turn, affect their decision to misuse. Furthermore, students who
believe their peers misuse at a high rate are more likely to develop a substance use disorder
(Welsh et al., 2019). Another factor to consider is the perception that prescription opioids are
safer than illicit drugs. In fact, studies have found that college students share this attitude towards
prescription opioids, and this belief results in higher occurrences of misusing prescription
opioids (Iloabuchi et al., 2021).

Problem Significance
This study examines the relationships between health literacy, knowledge, attitude, and
behaviors related to the use of opioids. By identifying the health literacy level of college
students, public health organizations can tailor marketing efforts towards those most affected by
the opioid crisis to provide accurate, accessible, and understandable information. Current
strategies to address the opioid crisis focus on the implementation of prescription drug
monitoring programs, increasing access to naloxone, and OUD treatment. However, there is a
need to educate college students who receive prescription opioids as well as the general public
about the negative health effects associated with opioid misuse. This is especially important
among college students due to the risk factors associated with their decision to misuse
substances, which can be addressed early to mitigate the impact of the opioid crisis.
Moreover, previous studies have shown that college students are using prescription
opioids without a script from a physician, which usually occurs due to sharing of prescriptions
between students, and has contributed to the opioid crisis (Meisel & Goodie, 2015). This known
misuse of prescription opioids is a concern among the college student population since

4

approximately 20% of college students have reported use of a drug at some point in their lifetime
(Meisel & Goodie, 2015). In terms of this study, we understand that young adults who have
reported lifetime misuse are more likely to use substances frequently and more likely to develop
an alcohol or marijuana dependence later in life (Meisel & Goodie, 2015). Hence, it is important
to address the misuse of prescription opioids at a younger age to address the potential long-term
negative effects caused by misuse at a young age.

Research Focus
This dissertation aims to explore the relationships between health literacy, knowledge,
attitude, and behavior for opioid-related topics including prescription and illicit opioids. More
specifically, I will examine the relationship between (1) health literacy and knowledge, (2)
knowledge and attitude, and (3) attitude and behavior. I will also explore how these relationships
differ by socioeconomic status and demographics.

Study Design
This study is guided by the knowledge-attitude-behavior (KAB) model, which explains
the influence of knowledge and attitudes on behaviors. This cross-sectional quantitative study
will engage students enrolled at a southeastern university, which provides a convenient sample of
participants. This will allow for data collection from a large population in a short time, which
will support the timeline of the study to collect data within three weeks of the survey
dissemination. Once data was collected, descriptive statistics were provided related to the
demographics and behavior/use of opioids of the participants. Moreover, inferential statistics
were provided to determine associations between the variables (health literacy and behavior/use
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of opioids). The multivariate analysis will be completed with a logistic or ordered logistic
regression. The regressions will be used to examine the relationship between health literacy,
knowledge, attitudes, and behaviors related to opioids and explore differences in these
relationships by socioeconomic and demographic characteristics.
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CHAPTER TWO: LITERATURE REVIEW
What are Opioids?
Opioids are chemicals, either naturally or synthetically made, that bind to opioid
receptors in the nervous system, which will temporarily reduce pain for the individual (Hoffman,
Ponce Terashima, & McCarty, 2019). Opioids include illicit drugs such as heroin (Center on
Addiction, 2017) as well as prescription pain relievers such as oxycodone (OxyContin®),
hydrocodone (Vicodin®), codeine, and morphine (National Institute on Drug Abuse, 2019b).
Synthetic opioids such as fentanyl can be obtained through a prescription (National Institute on
Drug Abuse, 2019a). However, it can also be illegally produced in a laboratory, which has
resulted in fentanyl becoming the most commonly reported drug in overdose deaths in the United
States in 2017 (Centers for Disease Control and Prevention, 2020a; National Institute on Drug
Abuse, 2019a).
Fentanyl is a synthetic opioid that may be obtained illegally or through a prescription to
treat severe pain (National Institute on Drug Abuse, 2019a). When obtained illegally, fentanyl is
usually sold as a pill, powder, eye drops, or nasal spray (National Institute on Drug Abuse,
2019a). Some forms of illegally obtained fentanyl may be combined or “laced” with other drugs
such as heroin or cocaine (Centers for Disease Control and Prevention, 2020a; National Institute
on Drug Abuse, 2019a). Unfortunately, the individual using fentanyl may be unaware of these
combinations, which may have a negative health effect on the individual using the synthetic drug
or may lead to an overdose (Dismukes, 2018; National Institute on Drug Abuse, 2019a). When
obtained through a prescription, fentanyl is found in the form of a patch, shot, or lozenge
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(National Institute on Drug Abuse, 2019a). It is often prescribed for individuals who have
developed a tolerance to other opioids and require something stronger to feel pain relief.
This highly potent opioid has caused a dramatic increase in drug overdose deaths
(Gryczynski et al., 2019; National Institute on Drug Abuse, 2019a). In fact, fentanyl overdose
deaths have increased from approximately 14% in 2010 to 59% in 2017 (National Institute on
Drug Abuse, 2019a). A recent study found that approximately 59% of young adults reported a
better high when they used fentanyl (Gryczynski et al., 2019). The participants in this same study
also reported they perceived fentanyl as more accessible on the streets than heroin (Gryczynski et
al., 2019).
To combat the increasing rate of opioid overdoses, naloxone is being used more often to
revive individuals experiencing an overdose (National Institute on Drug Abuse, 2020). Naloxone
is a medication that can be obtained in an injectable form or as a nasal spray and is used to
reverse an opioid overdose (National Institute on Drug Abuse, 2020; Reed et al., 2019). When
administered, this medication binds to opioid receptors to essentially overturn the effects of
opioids (National Institute on Drug Abuse, 2020). Narcan is the most popular form of naloxone
used to reverse overdosing individuals. However, barriers to the widespread use of Narcan
include the increasing costs and policies that restrict the ability of non-medical individuals to
administer the medication (Dunn et al., 2016). These policies vary by state where some states
allow family members or bystanders in the community to administer naloxone to individuals
who have overdosed (National Institute on Drug Abuse, 2020). Access to naloxone also differs
by state. Some states require a prescription while other states allow pharmacies to dispense
naloxone without a prescription (National Institute on Drug Abuse, 2020).
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Studies have shown that communities with established overdose prevention programs
(OPP) or access to naloxone have lower incidences of opioid overdose deaths (Freeman,
Hankosky, Lofwall, & Talbert, 2018; Reed et al., 2019). To continue efforts to reduce opioid
overdose-related deaths, policy changes have occurred in cities that are heavily affected such as
Philadelphia (Reed et al., 2019). Programs were developed across the city that would provide
doses of naloxone at local syringe exchange offices as well as to the Philadelphia Police
Department (Reed et al., 2019). On the other hand, states like Virginia have implemented
policies to co-prescribe naloxone for patients at risk of overdose due to a history of prior
overdose or misuse of substances (Freeman et al., 2018). Again, policies vary by state; however,
the common goal is to increase access to reduce overdose deaths.

The History of Opioids
Opioids are manufactured from opium, which can be found in the poppy plants located in
China (Termini & Malloy-Good, 2019). In the late 1800s, Chinese immigrants began to grow
poppy plants in the United States to establish opioid dens, where patrons could experience the
euphoric properties of opioids, although they are highly addictive. After some time, these dens
were deemed illegal and morphine was created to treat these newly addicted individuals (Termini
& Malloy-Good, 2019). However, morphine addictions developed, which led to the
manufacturing of heroin. Although heroin was initially sourced from Asia, there has been a shift
in the market over the last two decades where a majority of heroin is now sourced through South
America and Mexico (Dismukes, 2018).
The Center for Disease Control and Prevention (CDC) has identified three waves of the
opioid crisis as seen in Figure 1. The first wave of the crisis began in the 1990s with the
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increased prescribing of opioids by physicians (Center for Disease Control and Prevention,
2020b). Regulations were implemented to reduce prescribing practices surrounding opioids.
Unfortunately, this resulted in high rates of drug smuggling to supply those with cravings
(Termini & Malloy-Good, 2019). The second wave peaked in 2010 with overdose deaths
attributed to heroin use, while the third wave started in 2013 with overdose deaths attributed to
synthetic opioids such as fentanyl (Center for Disease Control and Prevention, 2020b). Overall,
the opioid crisis is a result of the role played by the U.S. government, the pharmaceutical
company, physicians, and the trafficking of heroin and fentanyl.

Waves of Opioid Overdose Deaths
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Other Synthetic
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Heroin
Prescription Opioids (Natural & Semi-Synthetic Opioids and Methadone)
Other Synthetic Opioids (i.e. Fentanyl - Prescription & Illicitly Manufactured)

Figure 1: Three Waves of Opioid Overdose Deaths [Source: (Centers for Disease Control and
Prevention, 2020b)]
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The Role of the U.S. Government
In 1970, the Nixon Administration declared a “war on drugs” to aggressively combat the
use of illicit drugs, which was done through harsher prison sentences for both drug dealers and
those who used illicit drugs (Termini & Malloy-Good, 2019). This focus carried on across
presidential administrations; however, these initiatives resulted in unequal outcomes such as
disproportionate sentencing of minorities. As the “war on drugs” continued into the 1990s,
Oxycontin® entered the market as another opioid that was “believed” to reduce opioid abuse
(Termini & Malloy-Good, 2019). The marketing efforts of Oxycontin® were successful in part
due to an individual’s inability to associate prescription opioids to the “war on drugs”. Shortly
after, buprenorphine was approved for opioid treatment, although the possibility of abuse was
noted.
The Food and Drug Administration (FDA) was developed as a regulatory organization
that would monitor prescription drugs. FDA regulation includes the oversight of advertising and
promotional activities of prescription drugs (Van Zee, 2009). These regulations require the
submission of all promotional material (i.e., commercials and pamphlets) for review by the FDA
prior to dissemination. However, the FDA was understaffed and inundated with a high volume of
requests that resulted in long wait times and the release of materials to the public before FDA
approval was received (Van Zee, 2009).
Although the government created regulatory organizations such as the FDA to provide
oversight of prescription opioids, the government continued to contribute to the crisis through
policies that would make opioids more affordable. Insurance plans expanded coverage to reduce
the cost of prescription medications including opioids and generic brands (The Council of
Economic Advisers, 2019). This policy change increased access to opioids and essentially aided
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individuals in their efforts to maintain opioid use disorders (The Council of Economic Advisers,
2019).
To address these concerns, the International Narcotics Trafficking Emergency Response
by Detecting Incoming Contraband with Technology (INTERDICT) Act was passed in 2018 to
reduce the flow of illicit drugs through ports in the United States ("INTERDICT Act," 2018; The
Council of Economic Advisers, 2019). Specifically, this law provided chemical screening
devices to the United States Customs and Border Protection (CBP) to assist in their efforts to
identify and seize fentanyl and other synthetic opioids ("INTERDICT Act," 2018). The
INTERDICT Act has successfully resulted in the seizure of almost 2,000 pounds of fentanyl and
6,000 pounds of heroin in the 2018 fiscal year. Once the influx of illicit drugs was tackled,
policies began to focus on monitoring the prescribing practices of opioids. This was achieved
with the creation of prescription drug monitoring programs (PDMP), which were implemented to
track the prescribing practices of providers as well as the individuals receiving opioids to reduce
harms associated with opioid misuse (Rhodes, Wilson, Robinson, Hayden, & Asbridge, 2019).
However, there are mixed findings regarding the effectiveness of these programs due to the
difference in policies across the states (Rhodes et al., 2019). Although some studies suggest the
implementation of PDMP has resulted in an increased number of individuals seeking OUD
treatment, other studies suggest the opposite (Rhodes et al., 2019). Moreover, studies were
unable to identify an association between PDMPs and a decrease in opioid prescribing and
dispensing (M. N. Wilson, Hayden, Rhodes, Robinson, & Asbridge, 2019).
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The Role of Physicians
In addition to the role of the U.S. government, the prescribing practices of physicians
should be considered as it contributes to the opioid crisis. Between 1940 and 1970, physicians
were admonished for the overutilization of prescription opioids for pain management (Termini &
Malloy-Good, 2019). However, studies published in 1980 by pain management physicians
reported that patients rarely became addicted to prescription opioids used for pain (Termini &
Malloy-Good, 2019). These publications resulted in more opioid prescriptions and support from
medical schools to continue the practice although the studies were not always accurate. In
addition to these publications, Perdue hosted all-expenses-paid speaker-training conferences for
physicians, pharmacists, and nurses (Van Zee, 2009). This aggressive marketing approach has
been shown to influence the prescribing practices of providers although the literature found that
providers who participated did not believe they were influenced by their attendance at these
marketing events. A recent study shows a three percent annual increase in opioid prescribing
between 2006-2010, followed by a slight decrease of 1.6% (2010-2014) and an 8.2% decrease
thereafter (2014-2017) (Asfaw, Alterman, & Quay, 2019).
As pain gained recognition as the “5th Vital Sign”, physicians increased their use of
opioid prescriptions for pain management, which inadvertently increased the number of opioidrelated deaths (Rigg, March, & Inciardi, 2010; Termini & Malloy-Good, 2019). Some physicians
have participated in “pill mills” or a medical facility that distributes prescription opioids
inappropriately (Rigg et al., 2010). These “pill mills” have specifically sought to employ
“dispensing doctors” who have the authority to sell prescriptions as a means to secure profits
(Rigg et al., 2010). These physicians, who were mainly located in South Florida, accounted for
85% of oxycodone prescriptions in 2006 across the United States (Rigg et al., 2010). During this
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time, opioid deaths related to oxycodone increased by 18.5% and hydrocodone deaths increased
by 7.7% (Rigg et al., 2010).

The Role of the Pharmaceutical Companies
In terms of pharmaceutical companies, there was a large increase in sales representatives
by companies like Purdue Pharma to achieve profit goals that were now available with the
approval of Oxycontin® (Termini & Malloy-Good, 2019). Oxycontin® was introduced to the
healthcare industry in 1996 and propelled to popularity among prescribing physicians through
the aggressive marketing techniques utilized by Perdue (Van Zee, 2009). In fact, Perdue
experienced a sales increase from $48 million to $1.1 billion in the first 4 years of marketing
(Van Zee, 2009). This company was able to market this new drug through free seminars,
merchandise, brochures, videos, and education sessions for physicians (Termini & Malloy-Good,
2019; Van Zee, 2009). Shortly after approval, Purdue was made aware patients were beginning
to abuse the prescription and even sell the product on the street due to addictions (Termini &
Malloy-Good, 2019); yet, they continued to sell the medication.
Purdue’s marketing strategy included the development of prescriber profiles to identify
physicians who prescribed a particular drug (Van Zee, 2009). Additionally, the company
provided incentives in the form of a bonus to sales representatives who increased Oxycontin®
sales within their territories (Van Zee, 2009). The issue with this marketing technique is the
attempt to minimize the addictive nature of the drug. For instance, sales representatives were
trained that the possibility of developing an addiction was less than one percent, which
contradicted the research (Van Zee, 2009). This misrepresentation resulted in a 2007 lawsuit, in
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which the company and three executives pleaded guilty to the misbranding of Oxycontin®
(Dyer, 2018; Van Zee, 2009).
Unfortunately, the $600 million fine paid in 2007 did not stop Perdue and the Sackler
Family (the owners) from continuing to misrepresent the addictive components of the drug
(Dyer, 2018). As a result, states such as Massachusetts began to issue lawsuits, which settled in
2019, against Purdue and the Sackler’s for violating the consumer protection laws,
misrepresentation of the drug, and contributing to the increase in opioid deaths (Dyer, 2018). The
companies for Fentanyl and Suboxone also ignored the addictive components of their product,
covered results, and continued production to increase profits (Termini & Malloy-Good, 2019).

The Role of Trafficking Heroin and Fentanyl
When reviewing the opioid crisis, it is important to discuss the role of drug trafficking as
it is related to the continuation of the crisis. Individuals who previously misused prescription
opioids started to experience financial barriers to maintaining their cravings (Dismukes, 2018).
As a result, individuals began turning to cheaper alternatives such as heroin (Dismukes, 2018).
The use of heroin gained popularity due to the affordability, increased purity, and new
formulations such as powder, which did not have the same stigmas as injectable forms
(Dismukes, 2018). These new forms have resulted in use among a variety of individuals
including young and old, rich and poor, and all races (Dismukes, 2018). Unfortunately, drug
traffickers began to lace heroin with fentanyl to increase the high while maintaining a low cost,
which increased the risk of overdosing by individuals because they were often unaware their
heroin was laced (Dismukes, 2018). Fentanyl is cheaper than heroin and can be produced in a
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lab; therefore, it has gained popularity with drug traffickers (Dismukes, 2018). These practices
have contributed to the current opioid crisis.

The Opioid Crisis
The rise of the opioid crisis is fueled by the misuse of opioids, which is defined as use
without a prescription, use of a prescription at a greater amount than instructed, or the use of a
prescription drug for reasons other than prescribed (Han et al., 2017; Park & Wu, 2020). Most
individuals who misuse opioids cited pain relief as their main motivation and obtained the opioid
prescription from a physician or a family member or friend with a prescription (Han et al., 2017).
Studies show individuals who obtain prescriptions from family and friends tend to view this
practice as socially acceptable since the original prescription was by a physician (Ford,
Pomykacz, Szalewski, Esteban McCabe, & Schepis, 2020). This improper use can progress to
opioid use dependence, which may result in more deaths and poor health outcomes including
depression (Grol-Prokopczyk, 2018; Park & Wu, 2020). As previously mentioned, opioids
gained prominence in the late 1990s and were marketed as “safe” by pharmaceutical companies
for profits. However, the United States experienced about 400,000 opioid drug overdose-related
deaths between 1999 and 2017 (Scholl, Seth, Kariisa, Wilson, & Baldwin, 2019). Additionally,
there was an increase between 2016 and 2017, which has been attributed to the increased use of
synthetic opioids and the black market (McCrea, 2019; Scholl et al., 2019).

Demographics of Opioid Users
A recent study conducted by Han and colleagues (2017) provides demographic
information related to those who misuse opioids (Han et al., 2017). This study found that adults

16

who use prescription opioids are more likely to have an annual family income below $50,000
(Han et al., 2017). Furthermore, adults who are uninsured and unemployed are also more likely
to use than their counterparts (Han et al., 2017). This study posits that misuse does not always
mean use disorders. Although these groups were more likely to use and misuse prescription
opioids, they did not misuse at a higher rate than their counterparts. This may be attributed to
their motivation for misuse, which included pain relief and relaxation (Han et al., 2017). In fact,
63% of those without use disorder, and about 49% of those with use disorder identified pain as
their main motivation (Han et al., 2017). When comparing the source of prescription opioids, the
majority of participants for misuse with use disorder and misuse without use disorder groups
reported family and friends as the primary source (Han et al., 2017).
These differences in use or misuse can also be seen by race, gender, and age. Misuse is
more likely among those who are less educated, White, and reside in urban communities (GrolProkopczyk, 2018). Meanwhile, opioid use, in general, is most likely to occur in middle-aged
women, those who are unmarried (including divorced, separated, or widowed), low-income
individuals, and those with Medicaid coverage (Asfaw et al., 2019; Dunn et al., 2016; GrolProkopczyk, 2018). According to the literature, women are more likely to use prescription
opioids than men because they experience psychological distress and violence at a higher rate,
which may place them at a higher risk of misusing opioids (Park & Wu, 2020).
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Knowledge, Attitude, and Behavior
Health Literacy
Health literacy can be defined as an individual’s ability to obtain and understand healthrelated information needed to make decisions regarding their health (Oedekoven et al., 2019; Sun
et al., 2013). Individuals with a low level of health literacy are more likely to have a limited
understanding of health information and more likely to experience poor health outcomes (Sun et
al., 2013). Moreover, individuals with a low level of health literacy were less likely to obtain
health-related information from newspapers, magazines, and books (Cutilli, 2010). On the other
hand, studies found that individuals with a low or basic level of health literacy are more likely to
seek health-related information from sources such as television and radio (Cutilli, 2010).
Health literacy is influenced by the information source as well as the information need of
the individual. For example, an individual may need information related to treatment, diagnosis,
or self-care (Ghazavi-Khorasgani, Ashrafi-Rizi, Mokarian, & Afshar, 2018). This need guides
the information source, where individuals may rely on their physician, friends, Internet, or media
(Ghazavi-Khorasgani et al., 2018). It is important to provide accurate information through
different sources since individuals with low or limited health literacy have a lower level of health
knowledge, which can result in difficulty understanding health instructions and dosing errors
(Wallace et al., 2013). In addition to providing accurate information, agencies such as the FDA
should focus on the readability of the information provided to the general public (Wallace et al.,
2013). Health information with a large amount of content or materials with complex language
may negatively affect those with low or limited health literacy (Wallace et al., 2013). In terms of
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opioid knowledge, limited health literacy and opioid knowledge may increase the risk of opioid
misuse and contribute to higher rates of overdoses.
Overall, health literacy can affect an individual’s ability to obtain knowledge, which may
lead to the misuse of opioids. Therefore, this study will examine health literacy to determine the
individual's perceived ability to obtain and understand health information. This is a key step in
the study to ensure proper strategies are developed to address the opioid crisis.

Knowledge
As stated above, health literacy can affect the knowledge of that individual. For years,
media campaigns including “Just Say No” or “DARE (Drug Abuse Resistance Education)” have
been used to inform the general public and may affect an individual’s knowledge (Bergsma,
2002). These campaigns were supported by government agencies as a strategy to educate youth
about the negative health outcomes associated with risky health behavior such as the use of drugs
(Bergsma, 2002). Although these strategies were somewhat successful, they required media
platforms to boost audience engagement and effectively target those who may rely on television,
radio, or the Internet as their information source (Bergsma, 2002). This strategy provided
accurate education related to opioids and illicit drugs to individuals across different age groups.
In terms of formal knowledge and education, one study found patients with a higher
education level are less likely to receive opioids in the Emergency Department than their
counterparts, which may be attributed to a higher understanding of their medical condition or
self-efficacy (Platts-Mills et al., 2012). Perhaps those with higher education levels were able to
advocate for themselves or felt more comfortable declining opioids. On the other hand, those
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with lower education levels may avoid questioning the physician due to their level of expertise
and the communication of the health concerns that would justify the opioid prescription.
The literature shows the level of education is associated with better health outcomes
(Ross & Mirowsky, 2010). Education can lead to full-time employment opportunities and to
certain careers with a feeling of fulfillment, health insurance benefits, and income that will allow
the individual to access services to maintain a healthier lifestyle (Mirowsky & Ross, 2015; Ross
& Mirowsky, 2010). For example, some employers require a college degree for employment,
which excludes less educated individuals (Ross & Mirowsky, 2010). Additionally, individuals
exposed to higher levels of education are less likely to drink heavily or smoke (Ross &
Mirowsky, 2010). The additional resources associated with a higher income have allowed those
with higher education to make more personal decisions related to health behavior. Higher
educational attainment along with higher income can result in better health outcomes such as
reduced incidences of anxiety, depression, fewer headaches and pains, and fewer diagnoses of
chronic diseases (Mirowsky & Ross, 2015). In this study, we expect to see an association
between educational level and the use of opioids. Risk factors and sociodemographic factors will
also be included in this analysis to determine additional associations as noted in the literature.
Young adults (Generation Z) have a low level of knowledge related to opioid use and the
potential negative effects (Ishak, Hussin, Azmi, & Othman, 2018; Levy, 2019). Therefore, they
have a higher level of risk for substance abuse due to this lack of knowledge. As seen in Figure
2, other risk factors that account for prescription opioid use among young adults include the
increase in opioid prescriptions by physicians, the decrease in perceived risk since the script was
written by a physician, and the increased appeal to experiment with drugs (Ford & Rigg, 2015;
Levy, 2019). Additional risk factors include a fraternity or fraternity membership, living off-
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campus, history of opioid misuse, unclear description of pain, young age, mood swings, focus on
opioids, and poor support systems (Webster, 2017; Welsh et al., 2019). Misuse of prescription
opioids is also considered a risk factor for later heroin use as research shows that heroin users
reported the use of prescription opioids prior to a transition to heroin (Costello, Thompson,
Aurelien, & Luc, 2016). To mitigate this problem, we must improve the knowledge level or
educate this age group. Studies have found that young adults get their opioid knowledge from
television, radio, billboards, parents, friends, or teachers (Ishak et al., 2018). Therefore,
awareness campaigns should target these information sources to increase knowledge.
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Figure 2: Risk Factors for Opioid Misuse

As individuals age, they become more susceptible to common health problems related to
aging such as physical pain, which would lead to the use of opioid prescriptions (Le Roux, Tang,
& Drexler, 2016). This can be seen among the Baby Boomers who are experiencing more
chronic pain and receiving opioid prescriptions at a higher rate. The literature states that as
individuals age, they rely on their physician or healthcare professionals as their primary source
of information although they may use the Internet, family, and friends as secondary sources
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(Cutilli, 2010). The current literature provides information related to Baby Boomers (56-74 years
old) and Generation Z (8-23 years old); however, there is a need for more information around
Generation Z populations who are college-aged and the relationship between health literacy and
behavior/opioid use in this setting.

Attitudes
Attitudes can be a complex factor in this social problem as social groups and personal
experiences can shape someone’s attitude (Ishak et al., 2018). For example, social groups may
believe it is normal or “cool” to use drugs, while others may have a negative stigma on opioid
use (Ishak et al., 2018; Smith, Drolen, & Bolland). These negative stigmas can deter individuals
with a substance use disorder from seeking treatment and affect an individual’s decision to
change their behavior (Goodyear, Haass-Koffler, & Chavanne, 2018). On the other hand,
personal experiences such as having a family member who uses opioids may result in a less
negative perception. Similarly, attitudes can be motivated by perceived personal health issues
(Rimpeekool et al., 2015). An individual who perceives a higher susceptibility to overdose or
negative health conditions because of opioids is more likely to avoid opioid use.
The perceived stigma associated with opioid use can be attributed to different factors
including personal beliefs, internalized shame, or language used to describe opioid use. An
individual with self-stigma may have internalized a negative attitude or personal shame for
practicing a particular behavior (Goodyear et al., 2018). These internalized feelings of shame can
be considered barriers to treatment because of fear of the judgment they may receive when
seeking treatment. Language is a major component of the stigma surrounding opioid use. Studies
have shown healthcare providers who refer to individuals as an “abuser” or “addict” instead of
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someone with a “substance use disorder” are more likely to have a negative stigma towards the
individual seeking treatment (Goodyear et al., 2018).
These negative stigmas may result in stereotypes, labels, or even discrimination
(Goodyear et al., 2018). These stigmas are developed from beliefs that individuals are
responsible for their OUD and chose to take the drug, which contributed to their addiction.
However, this rationale does not account for systemic issues such as prescribing practices.
Individuals who are addicted to prescription opioids typically started from a medical need.
Unfortunately, the addictive nature of these prescriptions has resulted in OUD, which may not be
the decision of the individual who may be seeking pain relief.

Behaviors
Young adults aged 18-25 (Generation Z) have the highest rate of nonmedical prescription
use (Lord, Brevard, & Budman, 2011). A recent study shows that young adults are more likely to
misuse opioids due to their underdeveloped prefrontal cortex, which drives their decision-making
(Levy, 2019). This occurrence is a public health concern since studies have shown an association
between nonmedical prescription drug use and high levels of alcohol use as well as the use of
other illicit drugs (Lord et al., 2011). When analyzing the attitudes of these college-aged
individuals, studies have found they are more likely to misuse prescription medications when
they perceive a lower risk of harm than those who perceive a higher risk (Lord et al., 2011). It is
important to note that young adults often initiate drug use because of the influence of their peers
and the relationships they maintain with others with OUD (Lookatch, Wimberly, & McKay,
2019).
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When comparing Millennials, Generation X, and Baby Boomers, a recent study found
Millennials were more likely to misuse prescription medications after marijuana use than the
other generations (Wall et al., 2018). However, Millennials were least likely to use cocaine after
marijuana, while Baby Boomers were more likely to use cocaine before marijuana (Wall et al.,
2018). Of importance, Millennials were the only generation to show a single drug sequence
where they would misuse prescription drugs before any other drugs (Wall et al., 2018).
Generations experience different levels of exposure to drugs through lived experiences,
which may have influenced their attitudes toward and decision to use opioids. For example, Baby
Boomers experienced Woodstock and the era of alcohol, “sex, drugs, and rock-n-roll” (Le Roux
et al., 2016; Smith et al.). These experiences may have contributed to their higher likelihood of
cocaine use before marijuana. Although these experiences may explain the start of opioid use
among this generation, we must consider the effects of aging such as chronic pain, which may
contribute to the use of prescription opioids (Mountainside, 2018).
On the other hand, Millennials are faced with the normalization of nonmedical use of
prescription drugs in popular culture (Mountainside, 2018). Songs and television series depict the
use of prescription medications by teens and young adults but neglect to show the negative
consequences of this practice (Mountainside, 2018). Although this generation does not
experience chronic pain at the same frequency as Baby Boomers, they are more likely to
experience anxiety and depression, which may result in self-medicating with prescriptions. These
young adults are also more likely to obtain prescription opioids from family and friends (Park &
Wu, 2020).
In addition to the negative stigmas associated with opioid use, there are stigmas
associated with medication-assisted treatment centers (Olsen & Sharfstein, 2014). Traditional
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treatment options such as Narcotics Anonymous (NA) are built on the pillars of abstinence,
which does not support the use of medication-assisted treatment (Olsen & Sharfstein, 2014).
Therefore, individuals obtaining some form of medicated treatment may choose to opt out of
treatment or keep this treatment secret to avoid these negative stereotypes.

College Students
College students are usually between the ages of 18 and 24 years old and are at a high
risk of opioid misuse due to high levels of stress, peer pressure, depressive symptoms, and
childhood traumas such as sexual abuse (Borsuk & Juhnke, 2015; Davis et al., 2019). Studies
also show there is a correlation between demographics and misuse (Borsuk & Juhnke, 2015;
Davis et al., 2019; Iloabuchi et al., 2021). Specifically, being White, male, a member of a Greek
organization, and living off-campus were correlates identified across various studies (Borsuk &
Juhnke, 2015; Davis et al., 2019; Welsh et al., 2019). Additional studies around race have found
there is a variation in risk factors by race and opioid misuse. One study found that Whites who
used marijuana were at a higher risk for opioid misuse than their Black and Hispanic
counterparts (Ford & Rigg, 2015). Another study found that although Hispanic college students
were less likely to misuse prescription opioids than their White counterparts, they were more
likely to use them than their Black counterparts (Martins et al., 2015). That same study found
that Hispanic, Native American, and Asian students were more likely to report a past-year
prevalence of opioid abuse and dependence than their White counterparts (Martins et al., 2015).
Various studies have also found there is a difference in misuse of prescription opioids as
well as the use of illicit drugs for college students and non-college adults in the same age group.
In fact, there are mixed findings in this area, which could be attributed to the time of data
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collection, or the sample size used in previous studies. Figure 3 shows the difference between
these two groups as found by the National Institute on Drug Abuse.

2018 Monitoring the Future College Students and Young
Adults Survey Results
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Figure 3: 2018 Monitoring the Future College Students and Young Adults Survey Results
[Source: National Institute on Drug Abuse - (National Institute on Drug Abuse, 2018)]

In 2019, the annual prevalence of illicit drug use was approximately the same for both
college students and non-college adults (Schulenberg et al., 2020). In terms of prescription
opioids, misuse was similar among these groups with about 2.6% of college students and 2.5%
of non-college adults misusing Oxycontin (Schulenberg et al., 2020). Prevalence was similar in
terms of cocaine use among this group as well. Another study found that non-college adults
misused prescription opioids at a higher rate than college students while college students used
stimulants like cocaine at a higher rate than non-college adults (Schepis, Teter, & McCabe,
2018). The increased use of stimulants may be attributed to the perceived benefits related to

27

more focus when studying (Schepis et al., 2018). These variations are important to explore, and
this study will focus on the college student population.

College Student Health Literacy and Knowledge
At the time of this study, the literature is limited related to the health literacy and opioid
knowledge of college students. The literature shows that college students face high levels of
stress, adjustments to living arrangements, and financial concerns, which all affect their overall
health outcomes (Rababah, Al-Hammouri, Drew, & Aldalaykeh, 2019). This same study also
found that sociodemographic variables can affect the health literacy levels of these students
although most college students typically score as adequately health literate (Rababah et al.,
2019). Moreover, one study found that only about 55% of students know what opioids are, which
increases their risk of misuse, addiction, or even overdose (The Hazelden Betty Ford Foundation,
2015). This shows that there is a need to explore these relationships further as they can be used
to address health behaviors with negative consequences such as misuse of prescription opioids.
Additionally, this study will consider the academic college of these participants since the
literature shows that students with a health-related major are more likely to score higher on the
health literacy scale (Rababah et al., 2019). This would provide more information for policy
recommendations especially regarding the majors that should be targeted for opioid education.

College Student Attitudes
The study conducted by Smillov and colleagues (2019) reported that 80% of students felt
that even short term use of opioids can result in addiction while 43% of these students felt they
would not personally become addicted by short term use (Smillov, Smith, Caballerno, Cintron, &
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Toklu, 2019). These findings show how the perceived risk can affect the personal attitude of
students towards opioids and influence their decision to use or misuse them. In fact, studies have
found that college students overestimate the number of students on their campus who are
misusing prescription opioids and marijuana (Borsuk & Juhnke, 2015). These misconceptions
essentially contribute to their own misuse since they perceive misuse as a social norm.
Specifically, students who perceive the use of substances by their peers to be high are more
likely to develop a substance use disorder (Welsh et al., 2019). In addition to the perceived social
norm, one study found that college students perceive the use of prescription opioids as a safer
practice than the use of illicit drugs since it is prescribed by a physician (Iloabuchi et al., 2021).

College Student Behavior
In addition to these attitudes, college students have reported the use of various substances
in different surveys. For example, one study found that 20% of college students have used
marijuana and 1.4% used cocaine in the month prior to the survey (Welsh et al., 2019). Studies
have found that about 20% of college students have used stimulants (i.e. Adderall), analgesics
(i.e. Oxycontin), or anxiolytics (i.e. Xanax) in their lifetime, while 7% of college students have
misused a prescription opioid (Meisel & Goodie, 2015). Another recent study of college students
found that opioids were less likely misused among this population due to the difficulty to acquire
and cost associated with these drugs (Smillov et al., 2019).
The “Youth Opioid Study: Attitudes and Usage” found that almost 15% of college
students have taken prescription opioids that were not prescribed to them and almost 20% of
college students who knew what opioids are have taken a prescription opioid not prescribed to
them (The Hazelden Betty Ford Foundation, 2015). In this study, these behaviors were more
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likely to occur among males and graduate students. Moreover, about 18% reported using more
than the prescribed dose of their own prescription (The Hazelden Betty Ford Foundation, 2015).
This was more likely to occur among college students who lived on campus than those who lived
off-campus or at home with family. Additionally, about 61% of these college students reported
anxiety or stress as the primary reason for misusing prescription opioids while about 34%
reported they misused the prescription to achieve a high (The Hazelden Betty Ford Foundation,
2015). However, males were more likely to misuse prescription opioids to achieve a high when
compared to females.

Significance of College Students
College students are at higher risk of opioid misuse due to the factors such as leaving
home, stress, peer pressure, and previous traumas (Borsuk & Juhnke, 2015; Davis et al., 2019).
Moreover, there is an increase in the availability of prescription opioids and illicit drugs being
shared between friends and classmates on college campuses, which makes it easier for students
to misuse them (Iloabuchi et al., 2021). In fact, one study reported that prescription opioids were
the third most misused substance on college campuses (Iloabuchi et al., 2021). This increase in
misuse is occurring at the same time as a noticeable increase in Emergency Department
admissions, which should be explored further (Iloabuchi et al., 2021).
Moreover, studies show that this age group (18-24) tends to misuse prescription opioids
at a higher rate than other age groups and prescription opioids were the most misused substance
(Iloabuchi et al., 2021; Sealfon et al., 2019; Welsh et al., 2019). Additionally, this age group is
vulnerable to substance use disorders during this time of maturing into their identity of adulthood
(Martins et al., 2015). Considering these facts, it is important to understand how the misuse of
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these opioids are contributing to the opioid crisis and to identify ways to address the crisis among
college students.
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CHAPTER THREE: THEORETICAL FRAMEWORK
The Knowledge-Attitude-Behavior (KAB) model posits that knowledge affects
attitude, which in turn will affect behavior such as the decision to either use or not use opioids, as
seen in Figure 4 (Yi & Hohashi, 2018). The KAB model has been used across studies to
determine the role of knowledge in behavior change (Yi & Hohashi, 2018). This model describes
attitudes as directly affected by an individual’s knowledge while indirectly affecting the
individual's behavior through their attitude (Yi & Hohashi, 2018).

Figure 4: Knowledge-Attitude-Behavior (KAB) Model for Opioid Use

Knowledge
Knowledge is an individual’s understanding of a topic (Merriam-Webster, 2020c). Their
knowledge regarding opioids will affect their attitude. To better understand knowledge studies
have examined health literacy, which is an individual’s ability to find, understand, and then use

32

this health information to make health decisions (Oedekoven et al., 2019; Sun et al., 2013).
When examining health literacy, studies have found that individuals with low health literacy are
less knowledgeable about healthcare services and have a lower level of treatment adherence
(Oedekoven et al., 2019). The application of the KAB model will explore the relationship
between knowledge, attitude, and behavior for opioid use.

Attitude
The literature has found attitude plays a significant role in behavior change (Xu et al.,
2010). Since attitudes can be considered either positive or negative, there is a need for an
intervention focused on positive attitude development to encourage positive behavior (Xu et al.,
2010). This means the attitude towards knowledge of opioids can be either positive or negative.
Additionally, self-stigma and public stigma should be considered. Stigmas are beliefs or attitudes
about a particular behavior, which would include opioid use in this study (Goodyear et al., 2018).
Hence, self-stigmas are sometimes the beliefs or attitudes towards oneself, while the public
stigma is a common belief or attitude towards a group such as those with OUD (Goodyear et al.,
2018). These attitudes are affected by the opioid knowledge of that individual or group.
In this study, the more knowledgeable an individual is about opioids, the more likely they
are to have a positive attitude towards opioid knowledge (Smith et al.; Yi & Hohashi, 2018).
This should in turn affect their behavior. Similarly, the study conducted by Xu and colleagues
(2010) found that individuals are more compliant with recommended treatments if they
understood the side effects of a prescription as well as the consequences for non-compliance (Xu
et al., 2010). Thus, their behavior was based on their knowledge as well as their belief regarding
the recommended treatment.
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Attitude is also affected by an individual’s perception and modifying factors such as age,
sociodemographic factors, and current health status. For example, an individual recently released
from a detox program with a low perception of relapse may opt-out of OUD treatment due to this
lower level of perceived susceptibility (Uebelacker, Bailey, Herman, Anderson, & Stein, 2016).
Other factors that should be considered include income level, health insurance coverage, and
negative stigma from social groups (Uebelacker et al., 2016). These factors contribute to the
decision to use or abstain from opioids.
Although the literature discusses the KAB model in healthcare, this study will modify the
model to include health literacy as seen in Figure 5.

Health
Literacy

Knowledge

Attitude

Behavior

Figure 5: Modified Theoretical Framework

Health Literacy
As seen in Figure 5, health literacy drives the knowledge base of an individual, which
supports the need for accurate information, which can be understood easily by the individual in
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need of information. The individual will seek information from various sources such as friends,
families, social media, or healthcare professionals (Cutilli, 2010; Daniulaityte, Falck, & Carlson,
2012). The individual’s ability to understand that information is dependent on several factors
including the amount of content found in health materials as well as the readability of the
information (Wallace et al., 2013). Information sources with large amounts of information or
clinical terms may be difficult to understand for those with low or limited literacy. These factors
will influence the individual’s knowledge level.

Additional Knowledge Sources
Additional sources of knowledge include schools, community organizations, the
workplace, the physician’s office, the household, and other forms of technology (Champion &
Skinner, 2008). Some individuals will obtain opioid-related information through formal
education at schools through curriculums while others will gain knowledge through their
physician and materials that are provided in these healthcare settings (Champion & Skinner,
2008). Moreover, information obtained through social interactions at community churches and
within households from family members should also be considered (Champion & Skinner, 2008;
Redmond, Baer, Clark, Lipsitz, & Hicks, 2010). These social interactions are important factors
since the literature shows most individuals obtain prescription opioids from their family and
friends (Cutilli, 2010; Han et al., 2017).
Furthermore, the perceived seriousness or severity may be affected by the source of
opioids. For example, one study found that young adults who received prescription drugs from
friends did not question the safety because the initial script was written by a physician (Ford &
Rigg, 2015). This decreased perceived seriousness contributes to the threat. This threat ranges
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from personal consequences such as pain or death to social consequences including effects on
family life or social interactions (Champion & Skinner, 2008).

Behavior Change
The literature shows a use change can occur through the continuum of knowledge,
attitude, and behavior as explained by the KAB model. The literature also discusses the
importance of health communication to relay health-related information to encourage behavior
change (Redmond et al., 2010). These communications will include information sources such as
television, the Internet, friendships, family members, healthcare providers, and community
organizations (Redmond et al., 2010). In addition to communication, the literature shows that
drug-related knowledge, as well as the perceived risk commonly associated with the use of
opioids, is mediated by the individual’s personal experiences, media coverage, and
sociodemographic factors (Ishak et al., 2018). These attitudes and perceptions also depend on
social groups and norms (Ishak et al., 2018). If these attitudes are negative, an individual is less
likely to seek OUD treatment due to stigmas surrounding individuals who use opioids. Hence,
this study will include health literacy at the start of the KAB model. Although other studies have
modified the KAB model, this is the first time, to my knowledge, this framework has been
modified to include health literacy as the first component. This contribution will provide a
framework that can be applied to similar studies in the field.
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CHAPTER FOUR: METHODOLOGY
Research Design
This cross-sectional quantitative study examined the relationship between health literacy,
knowledge, attitude, and behaviors such as the use of opioids. This study also explored how
these relationships differed by socioeconomic status and demographics. Details related to the
design can be found in this chapter and include research questions and hypotheses, variables, the
definition of terms, sample selection, data collection, measurement instruments, and data
analysis.

Research Questions and Hypotheses
The modified KAB framework, which includes health literacy, was used to analyze the
phenomenon of opioid use. This study identified the health literacy level of individuals, which
may be helpful for public health organizations with a mission to address the opioid crisis through
information sharing to increase literacy and knowledge.
Of interest to this study, is the individual's perceived ability to obtain and understand
health information when making health decisions, which is the measure of their health literacy
(Ghazavi-Khorasgani et al., 2018). Therefore, this study will include health literacy as a
component that affects an individual’s knowledge. An individual with a low level of health
literacy is more likely to have a limited understanding of health information and more likely to
experience poor health outcomes (Sun et al., 2013). Hence, the health literacy levels of these
individuals may affect their opioid-related knowledge.
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RQ1: Is there a relationship between health literacy and knowledge of opioids?
Hypothesis 1(H1): There is an association between health literacy and knowledge of opioids.

Literature suggests that individuals who are more knowledgeable about opioids are less
likely to misuse them than their less knowledgeable counterparts (Grol-Prokopczyk, 2018).
Studies show patients with a higher education level are less likely to receive opioids in the
Emergency Department than their less-educated counterparts, which may be attributed to their
level of understanding regarding medical information or their self-efficacy (Platts-Mills et al.,
2012). Since knowledge influences attitudes, this study will also consider the relationship
between attitudes and opioid use. For example, individuals who believe they have a high
susceptibility to overdose or negative health outcomes because of opioid use are less likely to use
opioids (Rimpeekool et al., 2015).

RQ2: Is there a relationship between knowledge and attitudes toward opioids?
Hypothesis 2(H2): There is an association between knowledge and attitude towards opioids.

RQ3: Is there a relationship between attitude and use (behavior) of opioids?
Hypothesis 3(H3): Individuals with less favorable attitudes towards opioids are less likely to
use opioids, report a willingness to use opioids, or support the use of opioids by others.

Sociodemographic factors such as age, race, ethnicity, and relationship status affect
behaviors such as the decision to use opioids. Studies show that being White, male, a member of
a Greek organization, and living off-campus were correlates identified across various studies
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(Borsuk & Juhnke, 2015; Davis et al., 2019; Welsh et al., 2019). Additionally, one study found
that White college students who used marijuana were at a higher risk for opioid misuse than their
Black and Hispanic counterparts (Ford & Rigg, 2015).

Survey Variables
The variables used in this study include health literacy, behavior, knowledge, attitude,
and sociodemographic factors. The variables are defined in Table 1.
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Table 1: Survey Variable Measurement
Survey Variable

Category

Health literacy

Independent

Knowledge

Attitude

Behavior (opioid
use)

Education level/
Class Standing

Academic College

Research
Question
RQ1

Dependent in
model 1;
Independent
in model 2

RQ1

Dependent in
model 2;
Independent
in model 3

RQ2

Dependent

RQ3

Control

Control

Description
Perceived ability to obtain and
understand health information to make
health-related decisions.
0=limited literacy
1=marginal literacy
2=adequate literacy
Accuracy of knowledge about opioids
0=False
1=True
Feelings towards opioids, as well as
those who use opioids.
0= Unlikely
1=Extremely Likely-Likely
The decision to use or not use opioids.
0=No
1=Yes
Level of formal education received by
the participant.

RQ3

0=Freshman
1=Sophomore
2=Junior
3=Senior
4=Graduate Student
The academic college enrolled in

RQ3

1=Arts and Humanities
2=Burnett Honors College 3=Business
Administration
4=Community Innovation and
Education
5=Engineering and Computer Science
6=Graduate Studies
7=Health Professions and Sciences
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Survey Variable

Race

Ethnicity

Gender

Living
Arrangement

Relationship
Status

Category

Control

Control

Control

Control

Control

Research
Question

Description

RQ3

8=Medicine
9=Nursing
10=Optics and Photonics
11=Rosen College of Hospitality
Management
12=Sciences
13=Interdisciplinary Studies
The race of the participant

RQ3

0=White
1=Black or African American
2=Native Hawaiian or Other Pacific
Islander
3=Asian
3=Other race
The ethnicity of the participant

RQ3

0=Not Hispanic/Latino
1=Hispanic/Latino
The gender of the participant

RQ3

0=Male
1=Female
2=Other
The current living arrangement
0=On campus (including Greek
housing)
1=Off campus
2=At home with parents or other
family members
3=Other
The relationship status of the
participant

RQ3

0=Not in a relationship
1=In a relationship, do not live
together
2=In a relationship, live together
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Operational Definition of Terms
The definition of college students, opioids, health literacy, knowledge, attitude, behavior, and
socioeconomic status used in this study are as stated below.
College students are defined as individuals currently enrolled in a two-year or four-year
institution of higher education (Borsuk & Juhnke, 2015). For the purposes of this study, college
students will be those currently enrolled in a southeastern university and will include both
undergraduate and graduate-level students.
Opioids are defined as natural or synthetic chemicals that bind to opioid receptors in the
nervous system, which will temporarily reduce pain for the individual (Hoffman et al., 2019).
Opioids include illicit drugs such as heroin, prescription drugs, fentanyl, OxyContin®, codeine,
and morphine, to name a few.
Health literacy is defined as an individual’s ability to obtain and understand healthrelated information needed to make decisions regarding their health (Noblin, Gabriel, CortelyouWard, & Holmes, 2020; Oedekoven et al., 2019; Sun et al., 2013). Individuals with a low level of
health literacy are more likely to have a limited understanding of health information and more
likely to experience poor health outcomes (Sun et al., 2013).
Knowledge is defined as the acquaintance with or understanding of a topic, being familiar
with something through experiences, having information, or learning about a topic (MerriamWebster, 2020c). It may also be defined as a justified true belief (Yi & Hohashi, 2018). In this
study, opioid knowledge will be considered understanding or familiarity with opioid-related
information.
Attitude is defined as a “feeling or emotion toward a fact”, which can be either positive or
negative (Merriam-Webster, 2020a). In this study, attitude will be examined to identify its
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relationship to behavior. More specifically, the effects of attitude on the decision to either use or
not use opioids. Attitudes can either be positive or negative, which leads to the development of
stigmas that may also impact behavior.
Behavior is defined as the way someone acts or conducts themselves (Merriam-Webster,
2020b). This also includes the response of an individual or group to stimulation or the
environment (Merriam-Webster, 2020b). In this study, behavior is considered the act of using
opioids.
Socioeconomic status is defined as the social standing of individuals, which can be
measured by the individual’s occupation, education level, and income (American Psychological
Association, 2021). This study will consider occupation as being a college student and academic
standing as measures of socioeconomic status.

Sample Selection
These procedures were approved by the Institutional Review Board (IRB) at the
University of Central Florida and participants provided informed consent. The online, selfadministered survey was developed and administered in Qualtrics (J. Wilson, Wates, Sandefur,
McDonald, & Pfefer, 2019). Eligibility criteria required participants to be at least 18 years old,
located within the United States, and understand English (Dunn et al., 2016). Additionally,
professors who shared this survey with their students offered up to five extra credit points as an
incentive for survey completion as approved by the IRB. Specifically, university professors
provided the survey opportunity to their classes via email or Webcourses and provided a deadline
date for the extra credit opportunity. Those who completed the survey were provided with a
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survey completion code in Qualtrics to provide to their professors to show completion of the
survey.

Data Collection
Participants completed demographic questions to provide the sociodemographic
information that was needed to provide the descriptive results, as described below in the Data
Analysis subsection. The online survey used in this study included the categories shown in Table
2. The survey began by asking participants for demographic information such as age, gender,
class standing, etc. The remainder of the survey was developed from previously validated and
administered instruments to assess health literacy, knowledge, attitude, and behavior of
individuals towards opioids.
The Brief Health Literacy Screening questions utilized a Likert scale to measure the
individual's perceived ability to understand health information (Chew et al., 2008). The Brief
Health Literacy Screener included a fourth question that would determine the ability of the
individual to understand spoken information, which was a gap in previous studies in the field
(Haun, Luther, Dodd, & Donaldson, 2012). This tool has a Cronbach alpha of 0.77, which is a
high level of reliability and internal consistency (Haun et al., 2012). The Safe Use of Opioids
Questionnaire uses true/false questions to assess responses to safe opioid use (Doherty et al.,
2020). Maryland Public Opinion Survey on Opioids is a tool that uses Likert scale responses to
determine the attitudes of an individual towards opioid use (Sealfon et al., 2019). The survey
ended with questions related to behavior, specifically about opioid use, which were also taken
from the Maryland Public Opinion Survey on Opioids. Sample survey questions can be found in
Table 2.

44

Table 2: Sample Survey Questions by Category – The completed survey will be a series of
questions.
Category
Health Literacy

Format
Likert
Scale

General Opioid
Knowledge

True/False

Opioid Attitude

Likert
Scale

Opioid Behavior

Multiple
Choice

Sample Question/Statement
How often do you have
someone help you read
hospital materials?
True or false: Slow or shallow
breathing is a side effect of
opioid use
Indicate how much you agree
or disagree with the
statement, I would take a
prescription opioid that was
not prescribed to me
During the past year, how
many times have you taken a
prescription opioid that was
not prescribed to you?

Source
Brief Health Literacy
Screening
Safe Use of Opioids
Questionnaire
Maryland Public
Opinion Survey on
Opioids

Maryland Public
Opinion Survey on
Opioids

Primary data collection is necessary for this study since the information needed cannot be
captured through a single established survey tool. The survey included demographic information
as well as questions related to drug use, which were used to characterize the sample (Dunn et al.,
2016). The survey was launched on Qualtrics and remained active for three weeks to allow for
adequate data collection that would meet the sample size required for the study.
The survey tool was pilot tested twice over a couple weeks. The first pilot test was
completed with a physician and former opioid users to ensure the measurement instrument, in
this case, the survey would answer the research questions accurately. Additionally, pilot testing
ensured the questions were clearly understandable by the participants, correct terminology was
used, and a good level of readability and comprehension was met (Hassan, Schattner, & Mazza,
2006). Moreover, by pilot testing, we were able to determine if the time required to take the
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survey was reasonable to reduce potential survey burnout (Hassan et al., 2006). The second pilot
test was completed with five young adults enrolled in the university to verify their understanding
and comprehension of the survey questions. Feedback provided by the pilot test was taken into
consideration to develop the final survey tool. For example, to reduce missing answers, the
survey created in Qualtrics required a response for each question item.
Details of these survey tools and the questions used in this study can be found in the
sections below.
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Health Literacy Tool
The health literacy tool consisted of four questions with Likert scale responses. The goal
of these questions was to identify the health literacy level of college students. This is done by
assessing different components of literacy, as shown in Table 3.
The first question asked: “How often do you have someone help you read hospital
materials?”, which evaluates the ability of the individual to read. The next question measured if
individuals have problems reading by asking “How often do you have problems learning about
your medical condition because of difficulty understanding written information?”. The third
question measured comprehension by asking “How often do you have a problem understanding
what is told to you about your medical condition?”. The final question asked, “How confident
are you filling out medical forms by yourself?”, which measures the ability of the individual to
complete health forms alone without assistance.
The responses to these questions were scored using a Likert scale to determine the degree
to which individuals agree or disagree with the questions in this section, where each answer
option was assigned a value from one to five as seen in the survey tool in Table 3. These values
are assigned based on the order of the responses and total a maximum of 20 points. The scores
are then translated into a health literacy rating of either limited, marginal, or adequate, which is
determined based on the rubric assigned to this scale (Chew et al., 2008). Individuals with a
score between four and 12 points are considered to have limited health literacy, those with 13 to
16 points have marginal health literacy, and those with a score of 17 to 20 points have adequate
health literacy.
These health literacy ratings are translated to determine the ability of the individual to
understand health information. Those who scored as limited health literacy are considered unable
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to read health information, may need help to read the instructions on a prescription, need health
materials at a low literacy level, and would benefit from illustrations when reviewing health
information (Chew et al., 2008). Those who scored as having an adequate level of health literacy
may need some assistance to understand health materials while those with adequate health
literacy can read and understand most health materials (Chew et al., 2008).

Table 3: Health Literacy Screening Tool Details
Question
How often do you have
someone help you read
hospital materials?

Measure
Reading ability

How often do you have
problems learning about your
medical condition because of
difficulty understanding
written information?

Problems reading

How often do you have a
problem understanding what
is told to you about your
medical condition?

Comprehension of medical
information

How confident are you filling
out medical forms by
yourself?

Ability to fill out forms alone
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Answer Response Options
1.
Always
2.
Often
3.
Sometimes
4.
Occasionally
5.
Never
1.
Always
2.
Often
3.
Sometimes
4.
Occasionally
5.
Never
1.
Always
2.
Often
3.
Sometimes
4.
Occasionally
5.
Never
1.
Not at all
2.
A little bit
3.
Somewhat
4.
Quite a bit
5.
Extremely

Knowledge Tool
A search of the literature for a validated opioid knowledge tool did not produce many
options for the current study since current tools focus on the opioid knowledge of health care
providers such as nurses, physicians, and pharmacists. Other tools focused on opioid overdose
knowledge and did not evaluate general opioid knowledge items that could be applied to this
population. Therefore, the knowledge tool adapted for this study is the Safe Use of Opioids
Questionnaire. Additionally, this study reported a readability score of 5.21, which means that
individuals with a fifth-grade education would be able to understand the questions, and is the
standard readability for survey development (Doherty et al., 2020).
As shown in Table 4, this questionnaire focused on domains related to opioid use: side
effects, drug interactions, signs of overdose, risk factors, examples of opioids, and safe storage
(Doherty et al., 2020). Each correct answer response in this tool is given a score of one, with 38
points as the maximum score for knowledge. This score was then translated into an overall
percentage of correct responses to provide a percentage knowledge score. Although the results
from this section could be reported as percent correct for each of the 38 questions or by domain,
the results from this section were reported as total percentage correct as done in similar studies
related to knowledge.
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Table 4: Knowledge Questionnaire Details
Question

Slow or shallow breathing is a
side effect of opioid use
Increased frequency of
urination is a side effect of
opioid use
Sore throat is a side effect of
opioid use
Coughing is a side effect of
opioid use
Nausea is a side effect of opioid
use
Heartburn medications should
not be taken with opioids
Anxiety medications should not
be taken with opioids
Blood pressure medications
should not be taken with
opioids
Asthma medications should not
be taken with opioids
Sleep medications should not
be taken with opioids
Severe dizziness is a sign of
opioid overdose
Trouble staying awake is a sign
of opioid overdose
A rash is a sign of opioid
overdose
Slow breathing rate is a sign of
opioid overdose
Diarrhea is a sign of opioid
overdose
Addiction is a risk of using
opioids for a long period of
time
Headaches are a risk of using
opioids for a long period of
time

Domain
Side effects

Answer Response Options

Side effects

True/False

Side effects

True/False

Side effects

True/False

Side effects

True/False

Drug Interactions

True/False

Drug Interactions

True/False

Drug Interactions

True/False

Drug Interactions

True/False

Drug Interactions

True/False

Signs of Overdose

True/False

Signs of Overdose

True/False

Signs of Overdose

True/False

Signs of Overdose

True/False

Signs of Overdose

True/False

Risk Factors

True/False

Risk Factors

True/False

True/False
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Question

Vision change is a risk of using
opioids for a long period of
time
Building up tolerance is a risk
of using opioids for a long
period of time
Seizures are a risk of using
opioids for a long period of
time
Arthritis puts you at higher risk
of side effects from opioids
Being over the age of 65 puts
you at higher risk of side
effects from opioids
Sleep apnea puts you at higher
risk of side effects from opioids
Doing light exercise puts you at
higher risk of side effects from
opioids
Having not used opioids before
puts you at higher risk of side
effects from opioids
Hydromorphone is an example
of an opioid
Oxycodone is an example of an
opioid
Prednisone is an example of an
opioid
Gabapentin is an example of an
opioid
Tylenol #3 is an example of an
opioid
You should use all of the opioid
medications prescribed by your
doctor
You should use opioids if other
pain medications do not reduce
your pain
You should continue taking
sleep medications when you are
taking opioids

Domain
Risk Factors

Answer Response Options

Risk Factors

True/False

Risk Factors

True/False

Side Effect Risk Factors

True/False

Side Effect Risk Factors

True/False

Side Effect Risk Factors

True/False

Side Effect Risk Factors

True/False

Side Effect Risk Factors

True/False

Examples of opioids

True/False

Examples of opioids

True/False

Examples of opioids

True/False

Examples of opioids

True/False

Examples of opioids

True/False

Medication use

True/False

Medication use

True/False

Medication use

True/False

True/False
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Question

Domain

Answer Response Options

You should use opioids to treat
severe pain
You should ask your health
care provider how and when
you can reduce your dose of
opioids
How much of any alcoholic
drink can you drink when
taking opioids?

Medication use

True/False

Medication use

True/False

Where should you keep your
opioids at home?

Safe Storage

What should you do with
unused opioids?

Safe Storage

Alcohol Interaction
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a. None
b. 1 drink for special
occasions
c. 1-2 drinks a week
d. 1 drink a day
a. In a drawer
b. In a locked cabinet
c. Together with your
other medications
d. All of the above
a. Throw unused opioids
in the garbage
b. Save them for another
time you need them in
the future
c. Save them for your
family member who
may need them
d. None of the above

Attitude Tool
The attitude tool used for this study comes from the Maryland Public Opinion Survey on
Opioids 2019 Summary Report. This survey tool was developed by the state of Maryland to
collect information related to sources of opioids, attitudes and practices of opioid misuse,
initiation of misuse, and perceived risk of opioid misuse (Sealfon et al., 2019). These questions
also have a focus on prescription opioids and heroin, which fits the scope of this study.
Although the complete survey tool included in Appendix E shows the use of more
questions than included in Table 5 below, this study will only report the items specific to the
research questions previously stated. To answer the research questions of this study, only two
measures of attitude questions were selected for this study. The selected measures focused on
perceived risk and perceived harm, and the Likert responses were collapsed into dichotomized
variables for analysis due to a lack of variation as described in the Data Analysis section of this
paper. The remaining questions will be evaluated at another time as they are outside of the scope
of this dissertation.
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Table 5: Attitude Survey Tool Details
Questions
What is the likelihood that
someone will get addicted to
prescription opioids if they have
been prescribed high doses of
prescription opioids?
What is the likelihood that
someone will get addicted to
prescription opioids if they take
more than the recommended
dose of an opioid that was
prescribed to them if they were
feeling more pain?
What is the likelihood that
someone will overdose if they
have been prescribed high doses
of prescription opioids?
What is the likelihood that
someone will overdose if they
take prescription opioids with
anti-anxiety drugs like Xanax
and Ativan?
What is the likelihood that
someone will overdose if they
take prescription opioids with
alcohol?

Measure
Perceived Risk

Answer Response Options
Extremely unlikely
Unlikely
Neutral
Likely
Extremely likely
Extremely unlikely
Unlikely
Neutral
Likely
Extremely likely

Perceived Risk

Perceived Risk

Perceived Risk

Perceived Risk

What is the likelihood that
someone will overdose if they
have overdosed before?

Perceived Risk

How much do people risk
harming themselves (physically
or in other ways) if they use
heroin?
How much do people risk
harming themselves (physically
or in other ways) if they use
prescription opioids that were
not prescribed to them?

Perceived Harm

Perceived Harm
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Extremely unlikely
Unlikely
Neutral
Likely
Extremely likely
Extremely unlikely
Unlikely
Neutral
Likely
Extremely likely
Extremely unlikely
Unlikely
Neutral
Likely
Extremely likely
Extremely unlikely
Unlikely
Neutral
Likely
Extremely likely
No risk of harm
Slight risk of harm
Moderate risk of harm
Great risk of harm
No risk of harm
Slight risk of harm
Moderate risk of harm
Great risk of harm

Behavior Tool
The survey questions adapted to measure behavior and the intention to use or misuse
opioids were also taken from the Maryland Public Opinion Survey on Opioids 2019 Summary
Report. This survey used questions that could answer the research questions in this study and is
proven to be reliable for studies that collect data at a local level. In this study, the focus is a
university, which can be considered a local community. Furthermore, like the process stated
above for the attitude survey tool, the behavior questions included in this section are specific to
this study, as seen in Table 6. However, additional behavior questions were included in the
overall survey tool seen in Appendix E.
The behavior questions chosen for this study align with the attitude questions previously
listed. Although the answer response options in Table 6 are listed as a Likert scale, the responses
were collapsed into dichotomized variables for the data analysis stage as described in the Data
Analysis section. This was done due to a lack of variation in the responses from participants.
Additionally, it is important to note that the behavior questions included in Table 6 were
considered attitude questions in the Maryland Public Opinion Survey on Opioids 2019 Summary
Report. However, the researcher team believed that these questions would be a better measure of
behavioral intentions among college students.
By repurposing these questions for this study, the behavior intentions were linked to the
previously identified attitudes related to perceived risk and perceived harm. This allowed for the
regressions to determine a relationship between attitude and behavior as outlined in the research
question. The lifetime behavior questions identified in Table 6 were originally listed under the
behavior section of the Maryland Public Opinion Survey on Opioids 2019 Summary Report.

55

These questions were included in the regressions to add another component to the relationship
between attitude and behavior as seen in the Results section.

Table 6: Behavior Survey Tool Details
Question
I would take a prescription opioid
that was not prescribed to me

Measure
Intention/Behavior

I would take more than the
prescribed dose of an opioid if I
was experiencing more pain than
usual

Intention/Behavior

I would share my prescription
opioid with a relative or a friend
who is experiencing pain

Intention/Behavior

In your lifetime, have you ever
taken a prescription opioid that
was not prescribed to you?

Lifetime Behavior

In your lifetime, have you ever
Lifetime Behavior
taken a prescription opioid that
was prescribed to you but only for
the experience, feeling they
caused, or to get high?

56

Answer Response Options
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Yes, within the past 30 days
Yes, more than 30 days ago but
within the past 12 months
Yes, more than 12 months ago
Never
Yes, within the past 30 days
Yes, more than 30 days ago but
within the past 12 months
Yes, more than 12 months ago
Never

Data Analysis
Descriptive statistics including frequencies were used to report the demographic
information and drug use of participants. Different types of regressions were used to find
associations between health literacy, identified sociodemographic factors, knowledge, attitude,
and behavior of opioid use. The analysis included separate regressions between (1) health
literacy and knowledge, (2) knowledge and attitude, and (3) attitude and behavior. The
regression completed between health literacy and knowledge resulted in one regression model,
while the regressions between knowledge and attitude resulted in two regression models based
on the two different attitude variables used to run the regression on one knowledge variable.
Meanwhile, the regression between attitude and behavior resulted in three regression models to
review the identified relationships, as can be seen in the Results section. This analysis resulted in
three tables because one attitude variable was considered relevant to two different behavior
variables, which were relevant for this study.

Multivariate Analyses
The regressions run for the multivariate analysis were completed with an ordinary least
squares (OLS) regression, logistic regressions, and multiple ordered logistic regressions. An OLS
regression was used to answer the first research question. The OLS regression was used for the
knowledge regression to determine a relationship between the variables and is an appropriate
analysis because the dependent variable (percent total knowledge score) was a continuous level
variable while the primary independent variable (health literacy level) was categorical.
To answer the remaining research questions, the study used logistic regressions to
determine the association between knowledge and attitude as well as ordered logistic regressions
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to determine the association between attitude and behavior. To answer the second research
question, two separate logistic regressions were run to determine the association between
knowledge and the attitudes that (1) someone will get addicted to prescription opioids if they
take more than the recommended dose of an opioid that was prescribed to them, and (2) people
risk harming themselves if they use prescription opioids that were not prescribed to them. In
these two logistic regression models, knowledge is a continuous predictor variable while attitude
is a dichotomized categorical outcome variable. The attitude variable was dichotomized due to a
small cell size when initially reviewing the data. To answer the third research question, an
ordered logistic regression was used, which is the appropriate analysis when the dependent
variable is categorical and ordered in a meaningful sequence such as Likert level responses.
The measurement tool used to collect the knowledge responses for this variable was the
true/false answer format as used in the validated Safe Use of Opioids Questionnaire as well as a
multiple-choice format. Responses were recoded to “correct” (coded as 1) or “incorrect” (coded
as 0) for the true/false knowledge questions. The responses to the knowledge questions were then
analyzed to determine the number of knowledge questions that were answered correctly by
participants. The number of questions answered correctly was then divided by the total questions
and then reported as the percentage of correct responses for the knowledge questions. Therefore,
the knowledge variable was then created to represent the percent total knowledge questions
answered correctly for the regression analysis.
A Likert scale was used as the preferred method to obtain responses related to health
literacy and attitude as done in the literature and survey source (Jamieson, 2004; Luoma et al.,
2013; Williams, Strang, & Marsden, 2013). Additionally, the responses of the Likert scales for
the attitude questions were collapsed into dichotomized outcome variables (McGinty et al.,
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2018). Therefore, Likert responses previously measured on a five-point scale (extremely
unlikely=1, extremely likely=5) were dichotomized to indicate perceived likelihood of addiction
(extremely likely=5 and likely=4). These variables were dichotomized due to the polarized
responses from college students as seen in Appendix B, which seems to commonly occur in
Likert-type scales used in medical education research (Jamieson, 2004). This tends to happen
when most survey participants or students either “agree” or “strongly agree” with a statement.
Therefore, it is becoming more common to dichotomize Likert responses when there is no
variation in responses, as is the case in this study.
To determine the association between attitudes and opioid use behavior, an ordered
logistic regression was used. As seen in Table 6, three regressions were run based on the two
attitudes previously identified along with three behaviors: (1) I would take a prescription opioid
that was not prescribed to me; (2) I would take more than the prescribed dose of an opioid if I
was experiencing more pain than usual; and (3) I would share my prescription opioid with a
relative or a friend who is experiencing pain. In the three models run to determine this
association, the outcome variable (behavior) was an ordinal level variable while the predictor
variable (attitude) was a categorical level variable. The behavior variable was an ordered level
variable as the questions used Likert responses. However, the Likert responses were collapsed
into different variables for the analysis as described below (McGinty et al., 2018).
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What is the likelihood that
someone will get addicted to
prescription opioids if they
take more than the
recommended dose of an
opioid that was prescribed to
them ?

Health Literacy

I would take more than the
prescribed dose of an opioid if
I was experiencing more pain
than usual

Opioid Knowledge

How much do people risk
harming themselves if they
use prescription opioids that
were not prescribed to them?

I would take a prescription
opioid that was not prescribed
to me

I would share my prescription
opioid with a relative or a
friend who is experiencing
pain

Figure 6: Variable Map

Specifically, the attitude questions used both a five-point and a four-point Likert scale.
The attitude question that measures the belief that someone will get addicted to prescription
opioids if they take more than the recommended dose of an opioid that was prescribed to them
used a five-point Likert scale. The Likert responses were collected with a five-point scale
(extremely unlikely=1, extremely likely=5) and dichotomized to report the perceived likelihood
of addiction (extremely likely=5 and likely=4). Other response options (extremely unlikely=1,
unlikely=2, and neutral=3) were combined to reflect responses that did not agree with the
attitude statement related to the perceived likelihood of addiction. The newly dichotomized
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variable for the likelihood of addiction (extremely likely=5 and likely=4) was used as the
variable for the attitude and behavior regressions.
Next, the attitude question that measures the belief that people risk harming themselves if
they use prescription opioids that were not prescribed to them was also dichotomized. The Likert
response options for this question used a four-point scale (no risk of harm=1, slight risk of
harm=2, moderate risk of harm=3, great risk of harm=4). These responses were collapsed into a
dichotomized variable to use perceived high risk of harm (moderate risk of harm=3 and great
risk of harm=4) in the analysis. The other response options (no risk of harm=1 and slight risk of
harm=2) were also combined to reflect little to no risk of harm. For the purposes of this study,
the newly dichotomized high-risk of harm variable was used in the attitude and behavior
regressions.
The survey also included Likert scale measures to capture responses for behavior-focused
questions. As seen in Figure 6, the behavior questions included: (1) I would take a prescription
opioid that was not prescribed to me; (2) I would take more than the prescribed dose of an opioid
if I was experiencing more pain than usual; and (3) I would share my prescription opioid with a
relative or a friend who is experiencing pain. These behavior questions were selected as they
were a measure of intended behavior and correlated with the attitude questions selected to
answer the research questions for this study. These questions used a five-point Likert scale
(1=strongly disagree, 5=strongly agree) to collect responses. The behavior variable was recoded
for analysis to include agreement with the intended behavior (4=agree and 5=strongly agree), a
neutral response to the intended behavior (3=neutral), disagreement with the intended behavior
(2=disagree), and strong disagreement with the intended behavior (1=strongly disagree).
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Regression Interpretation and Effect Size
The interpretation for the OLS regression will use the coefficients while the ordered
logistic regression will be interpreted using odds ratio. The coefficient is used to determine the
relationship between the dependent variable and independent variables included in the regression
models. Specifically, the coefficient will show if there is a positive or negative relationship
between the variables, which is done by keeping variables constant when assessing how much
the dependent variable’s mean changes for a one-unit change in one independent variable. The
odds ratio output found in the ordered logistic regressions will also hold the variables constant
while assessing the output for the dependent variable and independent variable. The
interpretation is that for a one-unit change in the independent variable, the dependent variable
will change based on the coefficient in the odds ratio scale.
The effect size focuses on the size of the difference that may exist between two variables
(Coe, 2002). The odds ratio is the most common measure of effect size found in medical
research, especially when the outcome variable is dichotomous, which is similar to the outcome
variable measure of this study for the ordered logistic regression models (Coe, 2002). When
using the odds ratio to determine effect size, the interpretation is very small (< 1.68), small (1.68
– 3.47), medium (3.47-6.71), and large (≥ 6.71) are the standard to measure the effect.
Meanwhile, the regression Beta coefficient is commonly used for effect size in OLS regressions.
The effect size can also be reported as small (β<0.1), medium (β=0.1-0.5), or large (β≥0.5)
effect.
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Covariates
The regression models were adjusted for covariates including race/ethnicity, relationship
status, gender, housing, and class standing (Park & Wu, 2020). All variables previously
identified in Table 1 were included in the analysis, although the results section in the text focuses
on those that were shown to have an association. The correlates were recoded to dummy
variables of “0” or “1” as done in similar studies (Ger, Ho, & Wang, 2000). In addition to the
covariates, the regressions also included two behavior questions related to lifetime use for
analysis. These questions asked, (1) In your lifetime, have you ever taken a prescription opioid
that was not prescribed to you? and (2) In your lifetime, have you ever taken a prescription
opioid that was prescribed to you but only for the experience, feeling they caused, or to get high?
The responses to these questions were also dichotomized for the analysis. So, question response
options were collapsed from the four multiple-choice options (Yes, within the past 30 days=1,
Yes, more than 30 days ago but within the past 12 months=2, Yes, more than 12 months ago=3,
Never=4) to two options for lifetime use (including use in the past 30 days, use in the past 12
months, and use more than 12 months ago) and no lifetime use (never). STATA version 15.1 was
the statistical analysis software used to conduct all analyses, where a p-value of less than 0.05
was considered statistically significant (Ger et al., 2000).

Feasibility
Ethics
Participants were provided with an explanation of the research, which includes the
informed consent required prior to participation in this anonymous survey. Moreover, the survey
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results are only accessible to the research team and the procedures were approved by the
University IRB. No ethical concerns were encountered in this study.

Sample Size
Based on G-Power calculations, the sample size required for this study was 96
participants. This calculation was completed based on a 0.05 significance level, a power of 80%,
a predicted attrition rate of 0.3, and a medium effect size. Any participants who did not complete
the survey or were still “in progress” after three weeks were excluded from the results of the
study.

Funding Sources
There is no funding source for this study.
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CHAPTER FIVE: RESULTS
Demographics
A total of 226 students at the university completed the survey. All participants met the
study inclusion criteria and provided consent. As seen in Table 7, 73% of participants identified
as female, and 25.2% identified as males. The majority of participants lived off campus (62.4%),
with 28.3% living at home with parents or other family members, almost 4% living on campus,
and 5.3% having other housing arrangements. In terms of race and ethnicity, 44.7% are White,
15.5% are Black, 5.3% are Asian, 6.6% are from other races, and 27.9% are Hispanic. When
asked about relationship status, 33.2% reported no relationship, 29.2% are in a relationship but
do not live together, and 37.6% are in a relationship and live together. As far as ranking in
school, 1.3% were Freshmen, 8.9% were Sophomores, 47.3% were Juniors, 31.4% were Seniors,
and 11.1% were Graduate Students. When asked about their college, 4.4% were in the College of
Arts and Sciences, 55.3% in the College of Innovation and Education, 2.6% Graduate Studies,
17.3% Health Professions and Sciences, 11.9% Sciences, 6.2% Interdisciplinary Studies, and
2.2% in other majors.
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Table 7: Sample Demographics
(1)

Male
Female
Other Gender
On Campus
Off Campus
At Home with Parents/Other Family Members
Other Housing
White, Non-Hispanic
Black, Non-Hispanic
Asian, Non-Hispanic
Other Race, Non-Hispanic
Hispanic
No Relationship
In a relationship, do not live together
In a relationship, live together
Freshman
Sophomore
Junior
Senior
Graduate Student
Arts and Humanities
Community Innovation and Education
Graduate Studies
Health Professions and Sciences
Sciences
Interdisciplinary Studies
Major - Other
Observations
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mean min max
0.252
0
1
0.730
0
1
0.0177 0
1
0.0398 0
1
0.624
0
1
0.283
0
1
0.0531 0
1
0.447
0
1
0.155
0
1
0.0531 0
1
0.0664 0
1
0.279
0
1
0.332
0
1
0.292
0
1
0.376
0
1
0.0133 0
1
0.0885 0
1
0.473
0
1
0.314
0
1
0.111
0
1
0.0442 0
1
0.553
0
1
0.0265 0
1
0.173
0
1
0.119
0
1
0.0619 0
1
0.0221 0
1
226

Health Literacy Results
After the demographic information was collected, this study used the Brief Health
Literacy Screening Tool to determine the health literacy of the participants. The results in Figure
7 show that majority of participants have adequate health literacy. Specifically, 63.7% of
participants scored between 17 to 20 points (with 20 being the maximum score on the screener),
which signifies their ability to read and comprehend most patient education materials (Haun et
al., 2012). About 24% of participants scored between 13 and 16 points, which is considered
marginal health literacy or someone who may need assistance with understanding health
materials (Haun et al., 2012). Lastly, 12.4% of participants scored between four and 12 points
which is the range for limited health literacy (Haun et al., 2012). Someone with limited health
literacy may not be able to read certain health materials such as a prescription label and may
need instructions repeated to them to understand the information.

HEALTH LITERACY SCORES

Adequate

64%

Marginal

24%

Limited

12%

0

0.1

0.2

0.3

Figure 7: Health Literacy Scores
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In addition to the health literacy levels, this study analyzed the level of confidence with
filling out medical forms alone. As seen in Figure 8, about 74% of the study participants were
confident filling out forms alone and 26% were not confident filling out forms alone. To
determine the confidence in filling out forms alone, responses of “quite a bit” and “extremely”
confident were dichotomized as being confident. On the other hand, responses of “somewhat”, “a
little bit”, and “not at all” were dichotomized to determine those not confident.

Confidence Filling Out Forms Alone
Not Confident
26%

Confident
74%

Confident

Not Confident

Figure 8: Confidence Filling Out Forms Alone
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Knowledge Results
The results from the knowledge regressions are shown in Table 8. The knowledge
questions were adopted from the Safe Use of Opioids Questionnaire. This questionnaire has eight
domains that are used to determine the overall opioid knowledge. These domains include side
effects, medications, signs of overdose, risk of opioid use, risk of side effects, examples of
opioids, use of opioids, and safe storage of opioids. The knowledge score being reported is the
percent total of knowledge questions answered correctly. Specifically, all correct answers for the
knowledge section were totaled and divided by 38 (the number of questions in this section) and
multiplied by 100 to determine the percentage. The knowledge results also showed a variation in
health literacy levels (p<0.05).
When compared to those with limited health literacy scores, participants with marginal
health literacy scores or adequate health literacy scores had a higher knowledge score. Although
not significant, those with a marginal health literacy score had a 3.6 percentage points higher
score than those with limited health literacy (b=0.036, SE=0.02, p<0.05), which has a small
effect size. On the other hand, it is statistically significant that those with an adequate health
literacy score had a 4.3 percentage points higher knowledge score than those with a limited
health literacy score (b=0.043, SE=0.02, p<0.05) and small effect size. Moreover, graduate
students (b=0.045, SE=0.02, p<0.01) were more likely to score higher on knowledge questions
than undergraduate students. The effect size for this outcome is also small. Although there is a
difference between knowledge and health literacy, there are no statistically significant
differences between knowledge and the other demographics, which could be attributed to the
lack of variation when reviewing the results from the knowledge questions. For example, when
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reviewing the side effects domain of the knowledge questionnaire, 50% of the participants knew
that sore throat is a side effect of opioid use while 50% answered that question incorrectly.

Table 8: Percent total knowledge correct – OLS Regression (N=226)

Reference

Variable

Coefficient

Limited Health
Literacy

Marginal Health Literacy

0.036

Standard
Error
0.02

95% Confidence
Interval
Lower Upper
-0.001

Adequate Health Literacy
0.043*
0.02
0.01
Confident Filling Out Form Alone
0.013
0.01
-0.01
Female
0.008
0.01
-0.02
White, non-Hispanic
0.011
0.02
-0.02
Black, non-Hispanic
-0.026
0.02
-0.06
Hispanic
-0.010
0.02
-0.04
Undergraduate Graduate Student
0.045**
0.02
0.01
In my lifetime, I have taken a
0.014
0.02
-0.02
prescription opioid that was not
prescribed to me
In my lifetime, I have taken a
0.011
0.03
-0.05
prescription opioid that was prescribed
to me but for feeling
Results from an OLS Regression are shown in the table (* p<0.05, ** p<0.01, *** p<0.001).
Not Confident
Male & Other
Other Race
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0.07
0.08
0.04
0.03
0.04
0.01
0.03
0.08
0.05

0.07

Attitude Results
Two questions from the attitude questionnaire were used for this analysis: (1) What is the
likelihood that someone will get addicted to prescription opioids if they take more than the
recommended dose of an opioid that was prescribed to them if they were feeling more pain? (2)
How much do people risk harming themselves (physically or in other ways) if they use
prescription opioids that were not prescribed to them?
The response options for the attitude questions were dichotomized before the regression
analysis as done in previous studies (Chew et al., 2008). This was done due to a lack of variation
across the responses, which remained consistent when the original Likert responses were
compared to the dichotomized responses.
In terms of the first question, 84% of participants feel that individuals are likely and
extremely likely to become addicted to prescription opioids if they take more than the
recommended dose of an opioid prescribed to them if they feel more pain (Appendix B). As seen
in Table 9, students with more opioid-related knowledge are more likely to think individuals who
take more than recommended dose are more likely to get addicted to prescription opioids. The
regression analysis shows a statistical significance for gender. Specifically, females (OR:2.26,
95% CI=1.01-5.03) are twice as likely to believe that someone will get addicted to prescription
opioids if they take more than recommended. Based on the odds ratio, this finding has a large
effect size.
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Table 9: Someone will get addicted to prescription opioids if take more than the recommended
dose – Logistic Regression (N=226)
Reference

Variable

Odds
Ratio

95% Confidence
Interval
Lower
Upper
2.10
132,745.80
1.01
5.03
0.03
3.41
0.03
3.21
0.03
15.08
0.03
2.73
0.12
1.32
0.93
260.03

Percent Total Knowledge Correct
528.44*
Male & Other
Female
2.26*
Other Race
White, non-Hispanic
0.34
Black, non-Hispanic
0.30
Asian, non-Hispanic
0.72
Hispanic
0.27
Undergraduate Graduate Student
0.40
In my lifetime, I have taken a prescription
15.53
opioid that was not prescribed to me
In my lifetime, I have taken a prescription
0.13
0.01
1.57
opioid that was prescribed to me but for
feeling
Results from a Logistic Regression model are shown in the table (* p<0.05, ** p<0.01, *** p<0.001).
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When analyzing the second question, the results showed that 92% of participants feel that
individuals have a moderate to great risk of harming themselves if they take prescription opioids
not prescribed to them (Appendix B). Although there is no association shown in Table 10
between the overall knowledge, attitude, or covariates, there is a statistical significance (p<0.05)
between attitude and a lifetime behavior variable. Specifically, if the participant has the belief
that individuals risk harming themselves when taking a prescription opioid not prescribed to
them, they are less likely to take a prescription opioid not prescribed to them in their lifetime
(OR=0.22, 95% CI=0.05-0.94), which has a very small effect size. This shows an association
between the behavior and their actions up until the point of this survey.

Table 10: High risk: people risk harming themselves if they use prescription opioids that were
not prescribed to them – Logistic Regression (N=226)
Reference

Variable

Odds Ratio

95% Confidence Interval
Lower
Upper
0.01
71,815.46
0.26
3.32
0.31
49.20
0.04
3.35
.
.
0.05
4.55
0.22
18.15
0.05
0.94

Percent Total Knowledge Correct
24.60
Female
0.93
White, non-Hispanic
3.88
Black, non-Hispanic
0.35
Asian, non-Hispanic
1.00
Hispanic
0.49
Undergraduate
Graduate Student
2.01
In my lifetime, I have taken a prescription
0.22*
opioid that was not prescribed to me
In my lifetime, I have taken a prescription
0.75
0.08
6.83
opioid that was prescribed to me but for
feeling
Results from a Logistic Regression model are shown in the table (* p<0.05, ** p<0.01, *** p<0.001).
Male & Other
Other Race
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Behavior Results
The behavior analysis for this study included three questions: (1) I would take a
prescription opioid that was not prescribed to me; (2) I would take more than the prescribed
dose of an opioid if I was experiencing more pain than usual; (3) I would share my prescription
opioid with a relative or a friend who is experiencing pain.
The behavior variables were modified as described in the Data Analysis section to
complete the analysis. Full descriptive results from the variables before being modified can be
found in Appendix D.

I would take a prescription opioid that was not prescribed to me
The regression for this analysis examined the attitude statement “people who use
prescription opioids not prescribed to them will harm themselves” as seen in Table 11. An
ordered logistic regression analysis to investigate the relationship between attitude and use
(behavior) of opioids was conducted. The results of the ordered logistic regression model after
adjusting for the confounding variables showed a significant statistical association between
attitude – high risk (OR: 0.29, 95% CI=0.10-0.85, p<0.05) and intention of future behavior; this
means that for every one-unit increase in the attitude, the odds of intention to participate in the
behavior increased by 0.29. Meaning, the college students with the attitude that people who take
a prescription opioid not prescribed to them are at a high risk of harming themselves are at a
decreased likelihood that they would report intentions to take a prescription opioid not prescribed
to them.
The model also found statistical significance between gender and intention of future
behavior; this means that for every one-unit increase in gender (being female) (OR: 0.41, 95%

74

CI=0.18-0.92, p<0.05), the odds of intention to participate in the behavior increased by 0.41.
Meaning, female college students were at a decreased likelihood of reporting that they would
take a prescription opioid not prescribed them. There is also a statistical significance between
ethnicity and intention of future behavior; this means that for every one-unit increase in ethnicity
(being Hispanic) (OR: 5.09, 95% CI=1.02-25.39, p<0.05), the odds of intention to participate in
the behavior increased by 5.09. Meaning, Hispanic college students are at an increased likelihood
of reporting that they would take a prescription opioid not prescribed them. Lastly, the model
showed a statistical significance between lifetime behavior and intention of future behavior; this
means that for every one-unit increase in lifetime behavior (OR: 9.16, 99% CI=3.51-23.91,
p<0.001), the odds of intention to participate in the behavior increased by 9.16. Meaning, for
college students who have in their life taken a prescription opioid that was not prescribed to
them, the likelihood of participating in this behavior again increases.

Table 11: Would take a prescription opioid that was not prescribed to me – Ordered Logistic
Regression (N=226)
Reference

Variable

Odds
Ratio

95% Confidence
Interval
Lower
Upper
0.10
0.85

High Risk - People who use prescription opioids not
0.29*
prescribed to them will harm themselves
Male & Other Female
0.41*
0.18
0.92
Other Race
White, non-Hispanic
1.24
0.24
6.31
Black, non-Hispanic
0.95
0.14
6.24
Hispanic
5.09*
1.02
25.39
Undergraduate Graduate Student
2.39
0.86
6.64
In my lifetime, I have taken a prescription opioid that
9.16***
3.51
23.91
was not prescribed to me
In my lifetime, I have taken a prescription opioid that
1.11
0.27
4.67
was prescribed to me but for feeling
Results from an Ordered Logistic Regression model are shown in the table (* p<0.05, ** p<0.01, *** p<0.001).
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I would take more than the prescribed dose of an opioid if I was experiencing more pain than
usual
The regression analysis shown in Table 12 was conducted against the belief that someone
would get addicted to prescription opioids if they took more than prescribed. An ordered logistic
regression analysis to investigate the relationship between attitude and use (behavior) of opioids
was conducted. The model showed a statistical significance between lifetime behavior and
intention for future behavior; this means that for every one-unit increase in lifetime behavior
(OR: 5.21, 95% CI=1.29-21.06, p<0.005), the odds of intention to participate in the behavior
increased by 5.21. Meaning, college students who have in their life taken a prescription opioid
that was prescribed to them but to get high or for the feeling, were at an increased likelihood of
reporting they would take more than the prescribed dose of a prescription opioid if they were
experiencing more pain than usual.
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Table 12: Would take more than the prescribed dose of an opioid if experiencing more pain than
usual – Ordered Logistic Regression (N=226)
Reference

Variable

Odds
Ratio

95%
Confidence
Interval
Lower Upper
0.55
2.39

Agree – Someone will get addicted to prescription opioids if
1.15
they take more than the recommended dose
Male & Other Female
0.66
0.31
1.40
Other Race
White, non-Hispanic
1.06
0.21
5.27
Black, non-Hispanic
1.38
0.25
7.64
Asian, non-Hispanic
1.09
0.13
9.33
Hispanic
1.04
0.20
5.46
Undergraduate Graduate Student
1.66
0.62
4.46
In my lifetime, I have taken a prescription opioid that was not 1.76
0.64
4.88
prescribed to me
In my lifetime, I have taken a prescription opioid that was
5.21* 1.29
21.06
prescribed to me but for feeling
Results from an Ordered Logistic Regression model are shown in the table (* p<0.05, ** p<0.01, *** p<0.001).
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I would share my prescription opioid with a relative or a friend who is experiencing pain
The regression for this behavior statement, shown in Table 13, was done against the
attitude statement that people who use prescription opioids not prescribed to them would harm
themselves. An ordered logistic regression analysis to investigate the relationship between
attitude and use (behavior) of opioids was conducted. The results of the ordered logistic
regression model after adjusting for the confounding variables showed a significant statistical
association between attitude – high risk (OR: 0.19, 90% CI= 0.07-0.54, p<0.01) and intention of
future behavior; this means that for every one-unit increase in the attitude, the odds of intention
to participate in the behavior increased by 0.19. Meaning, college students with the attitude that
people who take a prescription opioid not prescribed to them are at a high risk of harming
themselves are at a decreased likelihood of reporting intentions to share their prescription opioid
with a relative or friend who was experiencing pain.
The model also found statistical significance between gender and intention to share
(behavior); this means that for every one-unit increase in gender (being female) (OR: 0.41, 95%
CI=0.19-0.88, p<0.05), the odds of intention to participate in the behavior increased by 0.41.
Meaning, female college students were at a decreased likelihood of reporting intentions to share
their prescription opioid with a relative or friend who was experiencing pain. Lastly, the model
showed a statistical significance between lifetime behavior and intention of sharing (behavior);
this means that for every one-unit increase in lifetime behavior (OR: 5.09, 99% CI=1.95-13.31),
the odds of intention to participate in the behavior increased by 5.09. Meaning, college students
who have in their life taken a prescription opioid that was not prescribed to them were at an
increased likelihood of reporting they would share their prescription opioid with a relative or
friend who was experiencing pain.
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Table 13: Would share a prescription opioid with a relative or a friend who is experiencing pain
– Ordered Logistic Regression (N=226)
Reference

Variable

Odds
Ratio

95% Confidence
Interval
Lower
Upper
0.07
0.54

High Risk - People who use prescription opioids not 0.19**
prescribed to them will harm themselves
Male & Other Female
0.41*
0.19
0.88
Other Race
White, non-Hispanic
1.67
0.34
8.16
Black, non-Hispanic
1.70
0.29
9.99
Hispanic
3.07
0.62
15.35
Undergraduate Graduate Student
1.62
0.57
4.64
In my lifetime, I have taken a prescription opioid
5.09*** 1.95
13.31
that was not prescribed to me
In my lifetime, I have taken a prescription opioid
2.07
0.52
8.27
that was prescribed to me but for feeling
Results from an Ordered Logistic Regression model are shown in the table (* p<0.05, ** p<0.01, *** p<0.001).
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Hypothesis Testing
The results of the hypothesis testing were derived from regression models because the
hypotheses are related to the relationships between variables. Each hypothesis identified in this
study is presented below along with the outcome of the test as it relates to this study.

Hypothesis 1: Association of health literacy and opioid knowledge
Hypothesis 1: There is an association between health literacy and knowledge of opioids.
Decision Criteria: The hypothesis will be rejected if knowledge variables have a p-value less
than 0.05 when compared to limited health literacy scores.
The results from analyzing Hypothesis 1 found that when comparing health literacy
scores to knowledge, participants with an adequate health literacy score had a p-value less than
0.05, which means there is statistical significance. Therefore, we reject the null hypothesis that
there is no association, and the hypothesis is supported.

Hypothesis 2: Association between knowledge and attitude towards opioids.
Hypothesis 2: There is an association between knowledge and attitude towards opioids.
Decision Criteria: The hypothesis will be rejected if the attitude variable has a p-value less than
0.05 when compared to percent total knowledge.
Two regressions were conducted to complete an analysis of this hypothesis where two
variables were identified to measure attitude in this study. The first variable focused on the belief
that someone will get addicted to opioids if they take more than the recommended dose and the
second focused on the belief that people who take prescription opioids not prescribed to them
will harm themselves. The p-value for this Hypothesis was less than 0.05, which means we reject
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the null hypothesis. The result for the second analysis related to Hypothesis 2 showed a p-value
that was significantly larger than 0.05, hence we failed to reject the null hypothesis and the
finding was not statistically significant for this hypothesis. Therefore, the hypothesis is partially
supported by this study.

Hypothesis 3: Association between attitude and use (behavior) of opioids
Hypothesis 3: Individuals with less favorable attitudes towards opioids are less likely to use
opioids, report a willingness to use opioids, or support the use of opioids by others.
Decision Criteria: The hypothesis will be rejected if the behavior variables have a p-value less
than 0.05 when compared to the attitude variables.
For this hypothesis, multiple regressions were run to test this hypothesis. The first
regression analyzed the association between the behavior where someone would take a
prescription opioid not prescribed to them against the attitude variable that people who use
prescription opioids not prescribed to them will harm themselves. The p-value for this regression
shows there is a statical significance at 0.05. Therefore, we reject the null hypothesis for this
hypothesis test and the hypothesis is supported here.
The second regression analyzed the association between the behavior that someone
would take more than the prescribed dose of an opioid if experiencing more pain than usual
against the attitude belief that someone will get addicted to prescription opioids if they take more
than the recommended dose. The regression shows a statistical significance between the
variables since the p-value is less than 0.05. Thus, we reject the null hypothesis in this hypothesis
test and the hypothesis is supported.

81

The third regression analyzed the association between the behavior that someone would
share their prescription opioid with a relative or a friend who is experiencing pain against the
attitude belief that people who use prescription opioids not prescribed to them will harm
themselves. The findings from the regression show a statistical significance for a p-value of 0.05,
which is the criteria established in this study. Therefore, we reject the null hypothesis for this test
and the hypothesis is supported.
Overall, these findings provide support for Hypothesis 3.
A summary of these results can be found in Table 14.
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Summary of Hypothesis Testing Results
Table 14: Summary of Research Questions and Hypothesis Testing Findings
Research Question and Hypotheses Findings
Details
RQ1: Is there a relationship between health literacy and knowledge of opioids?
Hypothesis 1(H1): There is an
Supported
There is a relationship between health
association between health literacy
literacy and opioid knowledge.
and knowledge of opioids.
RQ2: Is there a relationship between knowledge and attitudes toward opioids?
Hypothesis 2(H2): There is an
Partial support
There is a relationship between
association between knowledge and
knowledge and the attitude that addiction
attitude towards opioids.
is likely when taking more than the
recommended dose of a prescription
opioid. However, there is no relationship
with the attitude that someone is more
likely to harm themselves if taking
someone else's prescription.
RQ3: Is there a relationship between attitude and use (behavior) of opioids?
Hypothesis 3(H3): Individuals with Supported
There is a relationship between having a
less favorable attitudes towards
less favorable attitude and the willingness
opioids are less likely to use
to use someone else’s prescription.
opioids, report a willingness to use
Additionally, there is support regarding
opioids, or support the use of
attitude and taking more than
opioids by others.
recommended for pain or sharing
prescriptions.

Summary of Results
Some findings from this study support the literature related to opioid use among college
students. For example, the literature shows that there is an association between the steps of the
KAB model, which is supported by findings that marginal and adequate health literacy is
significant to opioid knowledge. Specifically, students with marginal or adequate health literacy
had a four times higher percentage points knowledge score when compared to those with limited
literacy. This finding addresses the first research questions in the study.
The second research question explored the association between knowledge and attitude.
This study found there is an association between knowledge and the attitude/belief that someone
will get addicted to prescription opioids if they take more than the recommended dose prescribed
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to them. Therefore, college students with a higher knowledge score are more likely to have this
attitude. Similarly, there were some associations confirmed between attitudes and behavior,
which answer the third research question. The findings showed that students felt that individuals
who took prescription opioids not prescribed to them were at a high risk of harming themselves
were less likely to take a prescription opioid not prescribed to them or to share their prescription
opioids with a friend in pain.
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CHAPTER SIX: DISCUSSION
Study Discussion
This study contributes to the literature by showing the association between health literacy
and opioid-related knowledge as seen in the results of this study. These findings show the
modified KAB model can provide some insight into the influence of health literacy on
knowledge level, which essentially influences attitude and behavior. In this case, behavior is the
decision to use or misuse opioids.
In terms of the demographics, this study found that females were less likely to take a
prescription opioid not prescribed to them and less likely to share a prescription opioid with
family and friends who are experiencing pain. This supports the current literature, which states
that men are more likely to participate in these behaviors (Borsuk & Juhnke, 2015; Davis et al.,
2019; Welsh et al., 2019). The literature also found that White college students were more likely
to report prescription opioid misuse. Although this study did not find a statistical significance
between White college students and misuse, this study did find an association between ethnicity
and misuse. Specifically, the findings of this study found a significance based on ethnicity where
Hispanic participants were five times more likely to take a prescription opioid not prescribed to
them. There were no significant associations with the remaining covariates of this study.
This study was comprised of 226 college students with 73% who identified as female and
23.2% as males. In terms of race and ethnicity, 44.7% reported as White, 15.5% are Black, 5.3%
are Asian, 6.6% are from other races, and 27.9% are Hispanic. When asked to identify their class
standing, 1.3% were Freshmen, 8.9% were Sophomores, 47.3% were Juniors, 31.4% were
Seniors, and 11.1% were Graduate Students. Lastly, the participants from this study were asked
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to report their College of enrollment, with the majority of them (55.3%) in the College of
Innovation and Education, 2.6% Graduate Studies, 17.3% Health Professions and Sciences, etc.
When compared to the university demographics, the university shows approximately 56% of
enrolled students identified as female and about 44% as males (University of Central Florida,
2020). In terms of race, about 46% of students enrolled are White, about 10% are Black, and
27.5% are Hispanic (University of Central Florida, 2020). The age distribution by class standing
for the university show that 18.5% are Freshman, 19.4% are Sophomore, almost 22% are
Juniors, 24.4% are Seniors, and about 31% are Graduate level students (University of Central
Florida, 2020).
About 88% of participants from this study had marginal or adequate health literacy while
74% reported they felt confident filling out forms on their own. These findings support the
literature where most college students score as having an adequate level of health literacy
(Rababah et al., 2019). The findings also show that participants who scored higher in the
knowledge questionnaire are more likely to believe that individuals who take prescription
opioids not prescribed to them are at a higher risk of harming themselves. Meanwhile,
approximately 92% of participants reported they would not take a prescription not prescribed to
them. Additionally, the findings further show that if the participant has taken a prescription
opioid in their lifetime that was not prescribed to them, they are five times more likely to share
their prescription with a friend or family member who is experiencing pain. The literature
discussed the reasons for the initiation of prescription opioid misuse, which included an attempt
the reduce the anxiety and stress associated with college attendance. Of interest, one study
reported that about 60% of college students reported anxiety or stress as the primary reason for
misusing prescription opioids (The Hazelden Betty Ford Foundation, 2015). Additionally,
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approximately 15% reported taking a prescription opioid that was not prescribed to them and
18% reported taking more than the recommended dose of a prescription opioid (The Hazelden
Betty Ford Foundation, 2015). Meanwhile, about 11.5% of the participants of this study have
taken a prescription not prescribed to them (Appendix C). The results of this study are like the
literature in this area. Moreover, there appears to be a linkage between attitude and behavior as
outlined in the theoretical framework applied to this study.
In addition to these findings, it is important to review the behavior results in Tables 11
and 13, which included the attitude measure that someone is at a high risk of harming themselves
when taking a prescription opioid not prescribed to them. Based on these results, there was a
statistical significance for this attitude measure in both Tables as well as a statistical significance
with the lifetime behavior measure of “I have taken a prescription opioid not prescribed to me”.
These findings show that college students who have done this behavior perceive the behavior as
high risk for others. This could be due to their own perceived risk level being low compared to
their belief that others may be at a higher risk. Furthermore, Table 12 shows the attitude measure
for the belief that someone will get addicted if they take more than the recommended dose of a
prescription opioid. This attitude variable was not statistically significant in this model although
the lifetime behavior variable in this model, “I have taken a prescription opioid prescribed to me
but for the feeling” was significant. This could also be due to the perceived personal risk.
Specifically, these students do not believe they are at risk of addiction for misusing a prescription
and this attitude could be based on their past behavior, which in this case was the decision to
misuse their own prescription at some point in their life. Since they have participated in this
behavior, their attitude is they do not believe that someone will get addicted for participating in
this behavior.

87

Overall, these findings show there is a relationship between the variables of the modified
KAB model. The decision to revise the model to begin with the health literacy components has
resulted in new findings that contribute to the current literature. Specifically, most research in
this field has focused on the knowledge and attitudes of health care providers such as nurses,
physicians, and pharmacists. Although studies with those populations are important, there was a
gap in the literature related to college students. Since college students are within the age range of
the population with the highest level of misuse, it is important to gain more understanding such
as their health literacy and knowledge. By determining the health literacy level and opioid
knowledge of this population, health professionals can develop interventions that will increase
knowledge to address opioid misuse.
It is important to study the opioid crisis since it has negatively affected the overall health
status of the United States. Specifically, the increase in drug overdose deaths has been attributed
to the cause of the first decline in life expectancy since 1993 (Severino et al., 2018). Researchers
believe this increase in overdose deaths may be tied to economic conditions such as higher
unemployment rates and higher incidences of chronic pain, which may have resulted in the
increase in illicit drug use in the United States (Severino et al., 2018). Misuse of stimulants (i.e.
cocaine) is associated with cardiovascular and psychiatric issues (Iloabuchi et al., 2021).
Moreover, this misuse can also lead to higher occurrences of drug abuse or dependence.

Hypothesis Results Discussion
The results from the hypothesis testing conducted for this study show that some variables
were statistically significant. For example, this study supported the hypothesis that health literacy
is associated with opioid knowledge level. Therefore, there is a benefit in modifying the KAB
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model to begin with health literacy. The second hypothesis was partially supported, which shows
knowledge does have a statistical impact on attitude.
The hypothesis testing for hypotheses four and five resulted in partial support since these
hypotheses included multiple regressions to answer the research questions aligned with these
hypotheses. The results for hypothesis three supported the idea that there is a relationship
between having a less favorable attitude and the willingness to use someone else’s prescription.
Moreover, there is support regarding attitude and taking more than the recommended dose of
prescription opioids for pain or willingness to share prescription opioids with family or friends
who were experiencing pain.

Implications
As previously stated, the findings from this study show there is a relationship between
health literacy and behavior as it relates to opioid misuse. Therefore, there is a possibility to
address the opioid crisis through health information and education aimed at this population.
Specifically, campaigns that focus on the different knowledge domains addressed in this study
would be beneficial to ensure that students are aware of their risks. Although the results of this
study did not break out the individual results of the knowledge responses, the results can be
explored in future studies to identify knowledge domains that should be used to develop
educational materials for college students.
Public health organizations can use the findings of this study to develop materials for
college students. This is important since other studies show there is an association between the
age of first opioid misuse and the progression of prescription opioid misuse as individuals age
(Borsuk & Juhnke, 2015). The study supports certain findings in the literature where it would be
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valuable for public health professionals to target certain student populations more than others.
For example, the literature found that students with a health-related major were more likely to
score higher on the health literacy scale (Rababah et al., 2019). The current study found there
was some support for the literature as it relates to students with a science major, although not
statistically significant. Therefore, public health professionals could spend more time providing
opioid-related education to students enrolled in non-health majors to increase their health literacy
and knowledge. These efforts would essentially influence their attitudes towards prescription
opioid misuse and their health behavior.
In addition to the implications for public health professionals, there is an opportunity to
collaborate with universities to provide this education. One study found that college students
wanted more health-related information from their university (Rababah et al., 2019). Hence, it
would be beneficial for universities to provide courses or host events that would provide opioidrelated information and resources. For instance, one study found that college students
overestimated the misuse of opioids and substances by their peers (Borsuk & Juhnke, 2015).
With this in mind, having materials and events that focus on debunking these myths and
providing some more accurate statistics could potentially change these attitudes and reduce some
potential peer pressure that may lead to unhealthy behavior or opioid misuse. These educational
resources could be created by the universities to address the opioid misuse on their campus.
Having universities develop the materials would provide them with the ability to tailor
the materials specifically for their student body and use language that would be understood based
on the demographics of enrolled students. This could also happen through policy at the
university level where colleges are required to develop an opioid education session for all
students to debunk myths and share university resources for students. On a larger scale, these
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policies can be implemented by the Department of Education where the government would be
tasked with providing tools and best practices to universities for their students. These policies
could also include financial support for university treatment programs, Narcan supplies, or
training for staff to identify opioid misuse among students.
Lastly, universities could use this information to develop a method to screen for
prescription opioid misuse on their campus. This could include a question on the initial intake
paperwork at the student health center that would screen for opioid misuse, or this initiative
could include the use of a staff member to engage students for participation in a survey. Having a
method to identify the crisis on a university campus is a vital component of addressing the issue
and developing ways to help these students. Moreover, the university identified for this study is a
large research institution in the southeastern United States. Hence, the faculty at this university
understands empirical studies and the importance of primary data collection to understand
phenomenon’s as they relate to their own student population. Most findings from this study
support the literature and if the university can collect additional responses across different
colleges (since most participants were from one college in this study) then the research could be
more generalizable. Additionally, the university can use its resources that have been established
as a research institution to collaborate with community partners to further its research agenda.

Limitations
The main limitations of this study were the possibility of self-reported bias, recall bias,
and the use of a convenience sample, the cross-sectional design, and the timing of the study.
Although self-reporting is a common limitation of data collection via surveys, there is the
possibility that participants may not answer honestly to surveys related to sensitive topics such as
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drug use (Althubaiti, 2016). The study tried to mitigate this concern by maintaining the
anonymity of the participants. However, we cannot confirm that participants were in fact truthful
regarding questions are the history of drug use. This study was not able to use internal or external
validation measures such as drug testing or reviewing medical records to confirm the survey
responses were truthful.
Similarly, recall bias is another possible limitation of this study, where participants are
unable to accurately remember past events (Althubaiti, 2016). Specifically, this study includes
questions around the lifetime use of certain substances. This can be considered a long recall
period. Therefore, future research should consider this during the survey development phase.
Although recall bias is considered a limitation since participants may underreport substance use,
other research has found that self-reported data with underreporting is still considered reliable
and valid data (Ford et al., 2020).
Another limitation of this study is the use of a convenience sample. This study used a
convenience sample of participants from a local university where they were able to access the
number of participants to complete this study in the timeframe needed for this study. However,
this study could not use a random selection of participants, which means the results cannot be
generalized to the population of college students across the United States that may have different
characteristics and prevalence of prescription opioid misuse (Althubaiti, 2016; Meisel & Goodie,
2015). More specifically, most students in this study were from the same College (55.3%), which
means the results may not be generalizable across the university.
In addition to the use of a convenience sample, this data was collected with a crosssectional research design. This means the data was collected at one fixed time, which in turn
limited the ability to make causal associations between knowledge, attitude, and behavior in this
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study. Despite this limitation, the study was able to identify some associations between the
variables identified.
The final limitation of this study is the timing. At the time of this study, the world was
faced with the coronavirus (COVID-19) pandemic, which resulted in a shift to virtual class
delivery as well as the close of campus services and buildings. Therefore, this study may have
experienced an increase in students who reported their living arrangement as “off-campus” when
they would typically live in on-campus housing. The literature found an association between
living arrangements and prescription opioid misuse; therefore, that association may not be made
in this study.

Future Research
Although this study has contributed to the literature through findings and the use of a
modified KAB model, there is still work to be done regarding opioid misuse among college
students. This study could benefit from a comparison group, which could be accomplished in a
couple ways. First, the research could be replicated in the local community and surrounding
areas. This would provide a comparison of college students to the non-college enrolled students
specific to this topic to identify additional areas where work can be done to address this crisis.
Alternatively, the study can be done with a local organization focused on addressing the opioid
crisis for young adults. By working with organizations, the researchers would have more
resources to collect data and would be able to access more participants. Under both scenarios, the
findings would be able to be generalized outside of the university setting. This approach would
also provide the opportunity to identify health literacy and education needs in the community as
it relates to opioid knowledge.
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Another potential for future research would be to include an intervention. Since this study
shows there is an influence of opioid knowledge, future studies could include a pre and post-test
component where a group of participants would receive opioid information before they take the
post-test survey. This would allow the researchers to establish a baseline of knowledge and
determine if the intervention of opioid knowledge materials would positively impact the
individual's health behavior decisions. Specifically, this would allow the researchers to determine
if the material included in the intervention would improve knowledge and lead to a change in
behavior due to the knowledge gained through the intervention.
There is also an opportunity for universities to collaborate with Greek organizations.
Based on the literature, college students who are also members of fraternities or sororities are
more likely to misuse prescription opioids. Therefore, there is an opportunity to collaborate with
these organizations to develop an opioid education component for membership. This would
provide the potential and current members with opioid knowledge to reduce misuse among this
group. Finally, universities could potentially collaborate with their athletics department. The
literature found that collegiate level athletes are more likely to have taken a prescription opioid
due to an injury (The Hazelden Betty Ford Foundation, 2015). This access to prescription opioids
among this population of college students puts them at a higher risk of misuse and they could
benefit from opioid education (Veliz et al., 2014). Therefore, the universities should also focus
on this group to provide opioid education.

Conclusion
The results of this study suggest there is an association between the health literacy level
of college students and their behavior as it relates to prescription opioid misuse. College students
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were less likely to agree with the misuse of prescription opioids if they had a higher level of
health literacy and opioid knowledge score. Additionally, college students were more likely to
misuse prescription opioids and share with their friends and family if they have personally taken
a prescription opioid that was not prescribed to them. Hence, there is an opportunity to influence
this behavior to a certain extent. Public health professionals are aware of the opioid crisis and
this research shows that an increase in education and accurate health materials may be beneficial
to this population. There is also an opportunity to collaborate with universities and local
organizations to address the opioid epidemic taking place on college campuses.
Furthermore, this study has shown there are other opportunities to analyze the current
data in other ways to answer other questions for this population of college students in opioid
research. The findings of this study are interesting and have contributed to the current literature.
Although many of the participants (88%) reported they have not taken a prescription opioid that
was prescribed for someone else, about 12% of these students have participated in misuse. This
should be evaluated further along with their health literacy and opioid knowledge to address this
behavior. It would also be helpful to conduct more research into the knowledge and attitudes of
young adults towards opioid misuse. There is an additional gap in the literature in this area,
which should be explored in future studies to continue this work.
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APPENDIX A: IRB APPROVAL LETTER
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APPENDIX B: DICHOTOMIZED ATTITUDE RESULTS
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Table 15: Dichotomized Attitude Descriptive Statistics

Likely-Extremely Likely addicted to prescription opioids if they take
more than the recommended dose
High-Risk People who use prescription opioids not prescribed to them
will harm themselves
Observations

100

(1)
mean min max
0.845 0
1
0.920
226

0

1

APPENDIX C: HISTORY OF PRESCRIPTION OPIOID USE
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Table 16: History of Prescription Opioid Use Descriptive Statistics
(1)

Yes, taken someone else's prescription within
the last 30 days
Yes, taken someone else's prescription more
than 30 days ago but within the past 12 months
Yes, taken someone else's prescription more
than 12 months ago
Never taken someone else's prescription
Observations

102

mean
0.00442

min
0

max
1

0.0221

0

1

0.0885

0

1

0.885
226

0

1

APPENDIX D: BEHAVIOR DESCRIPTIVE RESULTS
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Table 17: Use of Other's Prescription (Rx) Behavior Descriptive Statistics
(1)

Strongly Disagree - I would take a Rx Not Prescribed to
me
Disagree - I would take a Rx Not Prescribed to me
Neutral - I would take a Rx Not Prescribed to me
Agree - I would take a Rx Not Prescribed to me
Strongly Agree - I would take a Rx Not Prescribed to me
Observations

104

mean
0.823
0.0885
0.0398
0.0310
0.0177
226

min max
0
1
0
0
0
0

1
1
1
1

Table 18: More Than Prescribed Behavior Descriptive Statistics
(1)

Strongly Disagree - I would take more than the prescribed dose of Rx
Disagree - I would take more than the prescribed dose of Rx
Neutral - I would take more than the prescribed dose of Rx
Agree - I would take more than the prescribed dose of Rx
Strongly Agree - I would take more than the prescribed dose of Rx
Observations

105

mean min max
0.814
0
1
0.0885
0
1
0.0442
0
1
0.0442
0
1
0.00885 0
1
226

Table 19: Share Prescription (Rx) Behavior Descriptive Statistics
(1)

Strongly Disagree - I would share my Rx opioid with a relative or
friend who is experiencing pain
Disagree - I would share my Rx opioid with a relative or friend
who is experiencing pain
Neutral - I would share my Rx opioid with a relative or friend who
is experiencing pain
Agree - I would share my Rx opioid with a relative or friend who is
experiencing pain
Strongly Agree - I would share my Rx opioid with a relative or
friend who is experiencing pain
Observations

106

mean
0.819

min max
0
1

0.0796

0

1

0.0575

0

1

0.0354

0

1

0.00885 0

1

226

APPENDIX E: SAMPLE SURVEY TOOL
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Health literacy, knowledge, attitudes, and
behavior towards opioid use among college
students

Start of Block: Default Question Block

Skip To: End of Survey If Q1 = 0

Q3 What is your age?
________________________________________________________________

Q4 What is your gender?

o Male (0)
o Female (1)
o Other (2)
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Q6 Where do you currently live?

o On campus (including Greek housing) (0)
o Off campus (1)
o At home with parents or other family member (2)
o Other (3)

Q7 What race do you

consider yourself to be?

o White (0)
o Black or African American (1)
o Native Hawaiian or Pacific Islander (2)
o Asian (3)
o Other (4)
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Q8 Do you consider

yourself to be Hispanic or Latino?

o Yes (1)
o No (0)

Q9 Which of the following describes your current relationship status?

o Not in a relationship (0)
o In a relationship, do not live together (1)
o In a relationship, live together (2)

Q10 What is your current class standing?

o Freshman (0)
o Sophomore (1)
o Junior (2)
o Senior (3)
o Graduate student (4)
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Skip To: Q12 If Q11 = 0

In what academic college is your major?
o

Arts and Humanities

o

Burnett Honors College

o

Business Administration

o

Community Innovation and Education

o

Engineering and Computer Science

o

Graduate Studies

o

Health Professions and Sciences

o

Medicine

o

Nursing

o

Optics and Photonics

o

Rosen College of Hospitality Management

o

Sciences

o

Interdisciplinary Studies

End of Block: Default Question Block

Start of Block: Health Literacy Related Questions
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Q15 How often do you participate in the activity described in each of the following statements?
Always (1)

Sometimes
(3)

Often (2)

Occasionally
(4)

Never (5)

How often do
you have
someone help
you read
hospital
materials? (1)

o

o

o

o

o

How often do
you have
problems
learning
about your
medical
condition
because of
difficulty
understanding
written
information?
(2)

o

o

o

o

o

How often do
you have a
problem
understanding
what is told
to you about
your medical
condition? (3)

o

o

o

o

o
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Q47 How confident are you with the following statement?
Not at all (1)
How
confident are
you filling
out medical
forms by
yourself? (1)

o

A little bit
(2)

Somewhat
(3)

o

o

End of Block: Health Literacy Related Questions

Start of Block: Opioid Knowledge Questions
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Quite a bit
(4)

o

Extremely (5)

o

Q17 Please choose true or false for each of the following statements.
True (1)

False (0)

a. Slow or shallow
breathing is a side
effect of opioid use
(1)

o

o

o

b. Increased
frequency of
urination is a side
effect of opioid use
(2)

o

o

o

c. Sore throat is a side
effect of opioid use
(3)

o

o

o

d. Coughing is a side
effect of opioid use
(4)

o

o

o

e. Nausea is a side
effect of opioid use
(5)

o

o

o
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Q19 Please choose true or false for each of the following statements.
True (1)

False (0)

a. Heartburn
medications should
not be taken with
opioids (1)

o

o

o

b. Anxiety
medications should
not be taken with
opioids (2)

o

o

o

c. Blood pressure
medications should
not be taken with
opioids (3)

o

o

o

d. Asthma
medications should
not be taken with
opioids (4)

o

o

o

e. Sleep medications
should not be taken
with opioids (5)

o

o

o
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Q20
Please choose true or false for each of the following statements.
True (1)

False (0)

a. Severe dizziness is
a sign of opioid
overdose (1)

o

o

o

b. Trouble staying
awake is a sign of
opioid overdose (2)

o

o

o

c. A rash is a sign of
opioid overdose (3)

o

o

o

d. Slow breathing rate
is a sign of opioid
overdose (4)

o

o

o

e. Diarrhea is a sign
of opioid overdose
(5)

o

o

o
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Q21 Please choose true or false for each of the following statements.
True (1)

False (0)

a. Addiction is a risk
of using opioids for a
long period of time
(1)

o

o

o

b. Headaches are a
risk of using opioids
for a long period of
time (2)

o

o

o

c. Vision change is a
risk of using opioids
for a long period of
time (3)

o

o

o

d. Building up
tolerance is a risk of
using opioids for a
long period of time
(4)

o

o

o

e. Seizures are a risk
of using opioids for a
long period of time
(5)

o

o

o
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Q22 Please choose true or false for each of the following statements.
True (1)

False (0)

a. Arthritis puts you
at higher risk of side
effects from opioids
(1)

o

o

o

b. Being over the age
of 65 puts you at
higher risk of side
effects from opioids
(2)

o

o

o

c. Sleep apnea puts
you at higher risk of
side effects from
opioids (3)

o

o

o

d. Doing light
exercise puts you at
higher risk of side
effects from opioids
(4)

o

o

o

e. Having not used
opioids before puts
you at higher risk of
side effects from
opioids (5)

o

o

o
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Q23 Please choose true or false for each of the following statements.
True (1)

False (0)

a. Hydromorphone is
an example of an
opioid (1)

o

o

o

b. Oxycodone is an
example of an opioid
(2)

o

o

o

c. Prednisone is an
example of an opioid
(3)

o

o

o

d. Gabapentin is an
example of an opioid
(4)

o

o

o

e. Tylenol #3 is an
example of an opioid
(5)

o

o

o
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Q24 Please choose true or false for each of the following statements.
True (1)

False (0)

a. You should use all
of the opioid
medications
prescribed by your
doctor (1)

o

o

o

b. You should use
opioids if other pain
medications do not
reduce your pain (2)

o

o

o

c. You should
continue taking sleep
medications when
you are taking
opioids (3)

o

o

o

d. You should use
opioids to treat severe
pain (4)

o

o

o

e. You should ask
your health care
provider how and
when you can reduce
your dose of opioids
(5)

o

o

o

End of Block: Opioid Knowledge Questions

Start of Block: Opioid Knowledge Multiple Choice Questions
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Q26 How much of any alcoholic drink can you drink when taking opioids?

o None (0)
o 1 drink for special occasions (1)
o 1-2 drinks a week (2)
o 1 drink a day (3)

Q27 Where should you keep your opioids at home?

o In a drawer (0)
o In a locked cabinet (1)
o Together with your other medications (2)
o All of the above (3)

Q28 What should you do with unused opioids?

o Throw unused opioids in the garbage (0)
o Save them for another time you need them in the future (1)
o Save them for your family member who may need them (2)
o None of the above (3)
End of Block: Opioid Knowledge Multiple Choice Questions
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Start of Block: Opioid Attitude Questions

Q29 How concerned are you with the following?
Not concerned
at all (1)

Somewhat
concerned (2)

Concerned (3)

Very concerned
(4)

Prescription
opioid abuse in
your community
(1)

o

o

o

o

Heroin abuse in
your community
(2)

o

o

o

o
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Q30 For each of the following items, please indicate how much you agree or disagree with each
statement.
Strongly
disagree (1)

Disagree (2)

Neutral (3)

Agree (4)

Strongly
agree (5)

I would take
a prescription
opioid that
was not
prescribed to
me (1)

o

o

o

o

o

I would take
more than the
prescribed
dose of an
opioid if I
was
experiencing
more pain
than usual (2)

o

o

o

o

o

I would share
my
prescription
opioid with a
relative or a
friend who is
experiencing
pain (3)

o

o

o

o

o
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Q31 In your opinion, is it safer to get high with prescription opioids than with marijuana?

o Yes (1)
o No (0)

Q32 In your opinion, is it safer to get high with prescription opioids than with heroin?

o Yes (1)
o No (0)

Q33
In your opinion, is it safer to get high with prescription opioids than with anti-anxiety
medications, such as Xanax® & Ativan®?

o Yes (1)
o No (0)

Q34 In your opinion, is it safer to get high with prescription opioids than with street drugs?

o Yes (1)
o No (0)
124
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Q35 Please indicate how likely you believe each statement will occur.
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Extremely
unlikely (1)
What
is the
likelihood
that someone
will get
addicted to
prescription
opioids if
they have
been
prescribed
high doses of
prescription
opioids? (1)

Unlikely (2)

Neutral (3)

Likely (4)

Extremely
likely (5)

a)

What
is the
likelihood
that someone
will get
addicted to
prescription
opioids if
they take
more than the
recommended
dose of an
opioid that
was
prescribed to
them if they
were feeling
more pain?
(2)

o

o

o

o

o

o

o

o

o

o

b)
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c)

What
is the
likelihood
that someone
will overdose
if they have
been
prescribed
high doses of
prescription
opioids? (3)
What
is the
likelihood
that someone
will overdose
if they take
prescription
opioids with
anti-anxiety
drugs like
Xanax and
Ativan? (4)

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

d)

e)

What
is the
likelihood
that someone
will overdose
if they take
prescription
opioids with
alcohol? (5)
f)

What
is the
likelihood
that someone
will overdose
if they have
overdosed
before? (6)
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Q36 Please indicate how much risk of harm you believe is related to each statement.
No risk of harm
(1)

Slight risk of
harm (2)

Moderate risk of
harm (3)

Great risk of
harm (4)

a)
How
much do people
risk harming
themselves
(physically or in
other ways) if
they use heroin?
(1)

o

o

o

o

b)
How
much do people
risk harming
themselves
(physically or in
other ways) if
they use
prescription
opioids that were
not prescribed to
them? (2)

o

o

o

o

End of Block: Opioid Attitude Questions

Start of Block: Opioid Behavior Questions
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Q41 In your lifetime, have you ever taken a prescription opioid that was not prescribed to you?

o Yes, within the past 30 days (1)
o Yes, more than 30 days ago but within the past 12 months (2)
o Yes, more than 12 months ago (3)
o Never (0)
Skip To: Q43 If Q41 = 0

Q42 During the past year, how many times have you taken a prescription opioid that was not
prescribed to you?

o 0 times (0)
o 1-2 times (1)
o 3-9 times (2)
o 10-39 times (3)
o 40 or more times (4)
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Q46 Think back to the last time you took a prescription opioid that was not prescribed to you.
What was the reason?

o To relieve physical pain (1)
o To relax or relieve tension (2)
o To experiment or see what it’s like (3)
o To feel good or get high (4)
o To help with my sleep (5)
o To help with my feelings or emotions (6)
o To increase or decrease the effects of another drug (7)
o Addicted (8)
o Don’t remember (0)
o Other (please specify) (9) ________________________________________________

Q43 In your lifetime, have you ever taken a prescription opioid that was prescribed to you but
only for the experience, feeling they caused, or to get high?

o Yes, within the past 30 days (1)
o Yes, more than 30 days ago but within the past 12 months (2)
o Yes, more than 12 months ago (3)
o Never (0)
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Skip To: Q37 If Q43 = 1

Q44 During the past year, how many times have you taken prescription opioids that were
prescribed to you only for the experience, feeling they caused, or to get high?

o 0 times (0)
o 1-2 times (1)
o 3-9 times (2)
o 10-39 times (3)
o 40 or more times (4)
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Q49 Think back to the last time you took a prescription opioid in a way that is different than
prescribed. What was the reason?

o To relieve physical pain (1)
o To relax or relieve tension (2)
o To experiment or see what it’s like (3)
o To feel good or get high (4)
o To help with my sleep (5)
o To help with my feelings or emotions (6)
o To increase or decrease the effects of another drug (7)
o Addicted (8)
o Don’t remember (0)
o Other (please specify) (9) ________________________________________________

Q37 In your lifetime, have you ever used marijuana?

o Yes (1)
o No (0)
o Unsure (2)
Skip To: Q38 If Q37 = 0
Skip To: Q38 If Q37 = 2
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Q51 For what reason did you use marijuana?

o To relieve physical pain (1)
o To reduce anxiety, depression, or stress (2)
o For recreation or fun (3)
o To experiment or see what it's like (4)
o To feel good or get high (5)
o To fit in with a group I like (6)
o To help with feelings or emotions (7)
o To increase or decrease the effects of another drug (8)
o Addicted (9)
o Don't remember (0)
o Other (please specify) (10)

Q38 In your lifetime, have you ever used heroin?

o Yes (1)
o No (0)
o Unsure (2)
Skip To: Q39 If Q38 = 0
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Skip To: Q39 If Q38 = 2

Q50 Think back to the last time you used heroin. What was the main reason?

o To relieve physical pain (1)
o To relax or relieve tension (2)
o To experiment or see what it’s like (3)
o To feel good or get high (4)
o To help with my sleep (5)
o To help with my feelings or emotions (6)
o To increase or decrease the effects of another drug (7)
o Addicted (8)
o Don’t remember (0)
o Other (please specify) (9) ________________________________________________
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Q39
In your lifetime, have you ever used cocaine?

o Yes (1)
o No (0)
o Unsure (2)
Skip To: Q40 If Q39 = 0
Skip To: Q40 If Q39 = 2

Q52 Think back to the last time you used cocaine. What was the main reason?

o To relieve physical pain (1)
o To relax or relieve tension (2)
o To experiment or see what it’s like (3)
o To feel good or get high (4)
o To help with my sleep (5)
o To help with my feelings or emotions (6)
o To increase or decrease the effects of another drug (7)
o Addicted (8)
o Don’t remember (0)
o Other (please specify) (9) ________________________________________________
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Q40 In your lifetime, have you ever used fentanyl?

o Yes (1)
o No (0)
o Unsure (2)
Skip To: Q54 If Q40 = 0
Skip To: Q54 If Q40 = 2

Q53 Think back to the last time you used fentanyl. What was the main reason?

o To relieve physical pain (1)
o To relax or relieve tension (2)
o To experiment or see what it’s like (3)
o To feel good or get high (4)
o To help with my sleep (5)
o To help with my feelings or emotions (6)
o To increase or decrease the effects of another drug (7)
o Addicted (8)
o Don’t remember (0)
o Other (please specify) (9) ________________________________________________
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Q54 Has COVID-19 increased your use of the following (select all that apply):
•

Prescription opioids (1)

•

Marijuana (2)

•

Heroin (3)

•

Cocaine (4)

•

Fentanyl (5)

End of Block: Opioid Behavior Questions
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APPENDIX F: KNOWLEDGE QUESTIONNAIRE ANSWER KEY
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